RESULT 1 

US-08-252-384C-2 

Sequence 2, Application US/08252384C^ 
GENERAL INFORMATION: ~* 



APPLICANT 
APPLICANT 
APPLICANT 
APPLICANT 



Reactive Surfaces, Ltd. 
McDaniel , Steven 
Raushel , Frank M 
Wild, James R 

TITLE OF INVENTION: Recombinant Organophosphorous Acid Anhydrase and Methods 
of Use 

FILE REFERENCE: TAMK14 5 

CURRENT APPLICATION NUMBER: US/08/252,384C 
CURRENT FILING DATE: 1994-06-01 
PRIOR APPLICATION NUMBER: US 07/928,540 
PRIOR FILING DATE: 1992-08-13 
PRIOR APPLICATION NUMBER: US 07/344,258 
PRIOR FILING DATE: 1989-04-27 
NUMBER OF SEQ ID NOS : 2 
SOFTWARE: Patent In version 3.3 
SEQ ID NO 2 
LENGTH: 365 
TYPE : PRT 

ORGANISM: Pseudomonas diminuta 
US-08-252-384C-2 

Query Match 100.0%; Score 1831; DB 4; Length 365; 

Best Local Similarity 100.0%; Pred. No. 3.5e-170; 

Matches 365; Conservative 0; Mismatches 0; Indels 0; Gaps 0; 

MQTRRWLKSAAAAGTLLGGLAGCASVAGS IGTGDRINTVRGPI TI SEAGFTLTHEHI CG 6 0 

IIIIIIMIIMMIIIIIIIIIIIIIIIIIIIIIIIMIIIIMIIIIIIIIIIIIIII 



, ,11 ; I , I Mi : I I , i . . , , ! ! 



DVHI VAATGLWFDPPLSMRLRSVEELTQFFLREIQYGIEDTGIRAGI IKVATTGKATPFQ 18 0 

IIIIIIIIIIIIIIIIIIIIMIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

DVHI VAATGLWFDPPLSMRLRSVEELTQFFLREIQYGIEDTGIRAGI IKVATTGKATPFQ 18 0 
ELVLKAAARASLATGVPVTTHTAASQRDGEQQAAI FESEGLSPSRVCIGHSDDTDDLSYL 24 0 

IIIIIIIMIIMIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

ELVLKAAARASLATGVPVTTHTAASQRDGEQQAAI FESEGLSPSRVCIGHSDDTDDLSYL 24 0 
241 TALAARGYLIGLDHI PHSAIGLEDNASASALLGIRSWQTRALLI KALIDQGYMKQILVSN 300 

IIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIII 

TALAARG YL I GLDH I PHSAI GLEDNASASALLGI RSWQTRALLI KALI DQGYMKQI LVSN 3 00 
DWLFGFSSYVTNIMDVMDRVNPDGMAFI PLRVI PFLREKGVPQETLAGITVTNPARFLSP 360 

M IIIM III ! II: II !! II II II I II II II II II I 

DWLFGFSSYVTNIMDVMDRVNPDGMAFI PLRVI PFLREKGVPQETLAGITVTNPARFLSP 360 



Qy 


i 


Db 


l 


Qy 


61 


Db 


61 


Qy 


121 


Db 


121 


Qy 


181 


Db 


181 


Qy 


241 


Db 


241 


Qy 


301 


Db 


301 


Qy 


361 


Db 


361 



Mill 



RESULT 8 

US-08-252-384B-2 

Sequence 2, Application US/08252384B_ 
GENERAL INFORMATION: 
APPLICANT: Reactive Surfaces, Ltd. 

TITLE OF INVENTION: Recombinant Organophosphorous Acid Anhydrase and Methods 
of Use 

FILE REFERENCE: RACT-00100 

CURRENT APPLICATION NUMBER: US/08/252 , 384B 
CURRENT FILING DATE: 1994-06-01 
PRIOR APPLICATION NUMBER: 07/928,540 
PRIOR FILING DATE: 1992-08-13 
PRIOR APPLICATION NUMBER: 08/252,384 
PRIOR FILING DATE: 1994-06-01 
PRIOR APPLICATION NUMBER: 07/344,258 
PRIOR FILING DATE: 1989-04-27 
NUMBER OF SEQ ID NOS : 2 
SOFTWARE: Patentln version 3.3 
SEQ ID NO 2 
LENGTH: 337 
TYPE: PRT 

ORGANISM: Pseudomonas diminuta 
US-08-252-384B-2 

Query Match 90.3%; Score 1653; DB 12; Length 337; 

Best Local Similarity 99.7%; Pred. No. 3.3e-112; 

Matches 327; Conservative 1; Mismatches 0; Indels 0; Gaps 0; 
Qy 30 SIGTGDRINTVRGPITISEAGFTLTHEHICGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 89 

M Ml.! I 1 1 1 ' ! I M '! ! 

Db 2 SIGTGDRINTVRGPITISEAGFTLTHEHICGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 61 

Qy 90 ARAAGVRTI VDVSTFD I GRDVSLLAEVSRAADVH I VAATGLWFDP PLSMRLRS VEELTQF 14 9 

IIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIII 

Db 62 ARAAGVRTI VDVSTFD I GRDVSLLAEVSRAADVH I VAATGLWFDP PLSMRLRS VEELTQF 121 

Qy 150 FLREIQYGI EDTGI RAG 1 1 KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 209 

IIIMIMIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIMIIIIIIIIIIMI 

Db 122 FLREIQYGI EDTGI RAG 1 1 KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 181 

Qy 210 EQQAAIFESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHIPHSAIGLEDNASAS 269 

i ,l.i,i i : I il, I ; Ml, M I M, 

Db 182 EQQAAI FES EGLS PSRVCI GHSDDTDDLS YLTALAARGYLI GLDH I PHSA I GLEDNASAS 241 

Qy 270 ALLG I RSWQTRALL I KAL I DQG YMKQ I LVSNDWLFGFS S Y VTN I MDVMDRVN PDGMAF I P 329 

IMMMIM I MM II I M 'I I III II! 'I 

Db 242 ALLG I RSWQTRALL I KAL I DQG YMKQ I LVSNDWLFGFS SY VTN I MDVMDRVN PDGMAF I P 301 

Qy 330 LRVI PFLREKGVPQETLAGITVTNPARF 357 

lllllhlllMIIIIIIIIIIIIIIII 
Db 302 LRVI PFVREKGVPQETLAGITVTNPARF 329 



RESULT 4 

US-08-252-384A-1 

Sequence 1, Application US/08252384A 
GENERAL INFORMATION: 
APPLICANT: Reactive Surfaces 
APPLICANT: McDaniel , C. Steven 

TITLE OF INVENTION: Recombinant Organophosphorous Acid Anhydrase and Methods 
of Use 

FILE REFERENCE: RACT-002 00 

CURRENT APPLICATION NUMBER: US/08/252 , 3 84A 
CURRENT FILING DATE: 2004-06-01 
PRIOR APPLICATION NUMBER: 07/928,540 
PRIOR FILING DATE: 1992-08-13 
PRIOR APPLICATION NUMBER: 08/252,384 
PRIOR FILING DATE: 1994-06-01 
PRIOR APPLICATION NUMBER: 07/344,258 
PRIOR FILING DATE: 1989-04-27 
NUMBER OF SEQ ID NOS : 1 
SOFTWARE: Patentln version 3.2 
SEQ ID NO 1 
LENGTH: 337 
TYPE : PRT 

ORGANISM: P s eudomona s aeruginosa 
US-08-252-384A-1 

Query Match 92.5%; Score 1693; DB 12; Length 337; 

Best Local Similarity 100.0%; Pred. No. 3.9e-115; 

Matches 336; Conservative 0; Mismatches 0; Indels 0; Gaps 0; 
Qy 30 S IGTGDRINTVRGPITI SEAGFTLTHEHI CGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 89 

IIIMIMMIIIIIIIIIIMIIIIIIIIIIIIIIII1IIIIIIIIIIIIIIIIIIIII 

Db 2 SIGTGDRINTVRGPITISEAGFTLTHEHICGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 61 

Qy 90 ARAAGVRTIVDVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQF 14 9 

IIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIII 

Db 62 ARAAGVRTIVDVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQF 121 

Qy 150 FLRE I QYGI EDTGI RAGI I KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 209 

1 1 1 1 1 1 1 1 1 1 ! 1 1 Ml I II 1 1 II 1 1 II! II 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 I II IN 

Db 122 FLRE I QYGI EDTGI RAGI I KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 181 

Qy 210 EQQAAI FESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHI PHSAIGLEDNASAS 269 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIMIIIIIM 
Db 182 EQQAAI FESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHI PHSAIGLEDNASAS 241 

Qy 270 ALLGI RSWQTRALLI KAL I DQGYMKQ I LVSNDWLFGFSS YVTN I MDVMDRVNPDGMAF I P 329 

1 1 1 1 1 1 1 II 1 1 1 Ml I II II 1 1 1 II 1 1 MM 1 1 1 1 1 1 1 1 1 II I II II 1 1 1 1 1 I II II 

Db 242 ALLGI RSWQTRALLI KAL I DQGYMKQ I LVSNDWLFGFSS YVTN I MDVMDRVNPDGMAF IP 301 

Qy 330 LRVIPFLREKGVPQETLAGITVTNPARFLSPTLRAS 365 

II I II I I I I I I I I II I I I I I II I I II I I I I I I II I 
Db 3 02 LRVIPFLREKGVPQETLAGITVTNPARFLSPTLRAS 337 



RESULT 2 

US-08-252-384B-1 

Sequence 1, Application US/08252384^ 
GENERAL INFORMATION: 
APPLICANT : Reactive Surfaces, Ltd. 

TITLE OF INVENTION: Recombinant Organophosphorus Acid Anhydrase and Methods 
of Use 

FILE REFERENCE: RACT-00100 

CURRENT APPLICATION NUMBER: US/08/252 , 384B 
CURRENT FILING DATE: 1994-06-01 
PRIOR APPLICATION NUMBER: 07/928,540 
PRIOR FILING DATE: 1992-08-13 
PRIOR APPLICATION NUMBER: 08/252 , 384 
PRIOR FILING DATE: 1994-06-01 
PRIOR APPLICATION NUMBER: 07/344,258 
PRIOR FILING DATE: 1989-04-27 
NUMBER OF SEQ ID NOS : 2 
SOFTWARE: Patent In version 3.3 
SEQ ID NO 1 
LENGTH: 1014 
TYPE: DNA 

ORGANISM: Pseudomonas diminuta 
FEATURE : 
NAME/ KEY: CDS 
LOCATION: (1) . . (1011) 
US-08-252-384B-1 

Query Match 74.6%; Score 997.4; DB 12; Length 1014; 

Best Local Similarity 99.8%; Pred. No. 0; 

Matches 1009; Conservative 0; Mismatches 1; Indels 1; Gaps 1; 
Qy 15 0 TCGATCGGCACAGGCGATCGGATCAATACCGTGCGCGGTCCTATCACAATCTCTGAAGCG 2 09 

1 1 II I 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 I II I ! 1 1 1 1 1! ! 

Db 4 TCGATCGGCACAGGCGATCGGATCAATACCGTGCGCGGTCCTATCACAATCTCTGAAGCG 63 

Qy 210 GGTTTCACACTGACTCACGAGCACATCTGCGGCAGCTCGGCAGGATTCTTGCGTGCTTGG 269 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIMIIIIIMIIIMIIIII 

Db 64 GGTTTC^CACTGACTC^CGAGCACATCTGCGGCAGCTCGGCAGGATTCTTGCGTGCTTGG 123 

Qy 27 0 CCAGAGTTCTTCGGTAGCCGCAAAGCTCTAGCGGAAAAGGCTGTGAGAGGATTGCGCCGC 329 

lllllllllllllllllllll I IIIIMIIIIIIMIIIIIIIIIIII M MM 

Db 124 CCAGAGTTCTTCGGTAGCCG CAAAG CT CTAGCGGAAAAGG CTGTGAGAGGATTGCGCCG C 183 

Qy 330 G CCAGAGCGG CTGG CGTG CGAACGATTGTCGATGTGTCGACTTTCGATATCGGTCGCGAC 389 

II U M I ! I I M ■ ■ ! M ! MMM 

Db 184 G CCAGAGCGG CTGG CGTG CGAACGATTGTCGATGTGTCGACTTTCGATATCGGTCGCGAC 243 

Qy 390 GTCAGTTTATTGGCCGAGGTTTCGCGGGCTGCCGACGTTCATATCGTGGCGGCGACCGGC 44 9 

II I I II I ! I I Ml < I M III MUM - M 

Db 244 GTCAGTTTATTGGCCGAGGTTTCGCGGGCTGCCGACGTTCATATCGTGGCGGCGACCGGC 303 

Qy 450 TTGTGGTTCGACCCGCCACTTTCGATGCGATTGAGGAGTGTAGAGGAACTCACACAGTTC 509 

IMIIIIIIIIIIIMIIMIIIMIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIMII 

Db 304 TTGTGGTTCGACCCGCCACTTTCGATGCGATTGAGGAGTGTAGAGGAACTCACACAGTTC 363 

Qy 510 TTCCTGCGTGAGATTt^ATATGGCATCGAAGACACCGGAATTAGGGCGGGCATTATCAAG 569 

IIIIIIIIIIMIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIM 



nh 

uU 


^ £4 

JOT 


tt p pTn pptp a p a tt p a a t a tpp p a t pp a a p a p a p ppp a a tt a 0,0,0, rrjnn pa ttat paag 


423 


Qy 


570 


GTCX3CGACCACAGGCAAGGCGACCCCCTTTCAGGAGTTAGTGTTAAAGGCGGCCGCCCGG 


629 






1 1 1 1 II 1 M 1 1 ! II M 1! ! 1 i 1 ! 1 1 1 1 1! i 1 1 1 M 1 1 1 ! 1 1 ! 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 




Db 




PTPPPPAPPAPAPPPAAPPPPAPPPPPTTTPAPPAPTTAPTPTTAAAPPPOPPPPPPPPP 

VjT 1 LuLuftLLAUiuuLHnuuLUnLL.L.\.\- 111 LfiUOriU 1 1 .ttAj 1 VJ 1 12"i/"irtOVjv_.\j\j^,K_.vjv_.^_.^,.vjvj 


483 


Qy 


630 


GCCAGCTTGGC(^CCGGTGTTC(^TAACC^CT(^CACGGC^GCAAGTCAGCGCGATGGT 


689 






Mill Mill llllllll lllllll III lllllll 1 II llllll MM lllllll III II 




nh 

UkJ 


4 ft 4 
1 o *± 


PPPAPPTTPPPPA PPPPTPTTPPPPTA A PPAPTPA PA PPP PAP PA APTPAPPPPPATPPT 


543 


Qy 


690 


GAGCAGCAGGCCGCCATTTTTGAGTCCGAAGGCTTGAGCCCCTCACGGGTTTGTATTGGT 


749 




1 1 1 1 1 1 1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




nh 


j *± 1 


PAPPAPPAPPPPPPPATTTTTPAPTPPPAAPPPTTPAPPPPPTPAPPPPTTTPTATTPPT 

VJI.M.VJJ ^__rA.O LJt.VJvJv_.L.vJv^LJt. ±1111 Vj.tt.Vj 1 V_,Vj.ttttVjVj V_. 1 1 u/ivJLLLU 1 \—t\ V_VJVJVJ 1 1 lu Inl 1 VJVJ 1 


603 


Qy 


750 


CACAGCGATGATACTGACGATTTGAGCTATCTCACCXjCCCTCGCTGCGCGCGGATACCTC 


809 






1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1 1 1 E 1 1 11 1 1 1 II 1 1 1 E 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




nh 

UkJ 


U V 


PAPAPPPATPATAPTPAPPATTTPAPPTATPTPAPPPPPPTPPPTPPPPPPPPATAPPTP 

V_J-1V_J-1VJ V_.VJrt. 1 \3£\ InL. 1 \J/"iV_VJrt. 1 1 i OAUL iri 1 ^, I V^fiL.^UV_^V^ 1 1 VJL.VJV-VJV-VJOrl IriUV, X 


663 


Qy 


810 


ATCGGTCTAGACCACATCCCGCACAGTGCGATTGGTCTAGAAGATAATGCGAGTGCATCA 


869 






Mill MMIMMIIMMMMIMIMMIMMMMMMIMMMMIIMM 




UkJ 




ATPPPTPTAPAPPAPATPPPPPAPAPTPPPATTPPTPTAPAAPATAATPPPAPTPPATPA 

tt. 1 1 V_ 1 J-iVjtt.V„ V_-tt V_-tt 1 v^V_,V^.Vjk w ~rt.^>__M.O 1 uLun 1 1 VjVj 1 V_ 1 tt.VjJ-itt.VjiT. 1 tttt. 1 VjV^VjrtVj 1 VJV_J-1 1 \ — r\ 


1 & o 


Qy 


870 


GCCCTCCTGGGC^TCCX3TTraTGGa^CACGGGCTCTCTTGATCAAGGCGCTCATCX3AC 


929 






Mill MIMIMIMMMMMMMMIMM lllllllllllllllllllllllll 




nh 

UkJ 


724 


PPPPTPPTPPPPATPPPTTPPTPPPAAAPAPPPPPTPTPTTPATPAAPPPPPTPATPPAP 

VJ^_^_\_ 1 V_ V_ 1 VjVjVjV_«rl 1 V_V_Vj 1 1 V_Vj 1 OVjl_JAttttV__rlV_,Vj\jVjv_. 1 Vjtt. 1 V_-ttttAjVjV_VjV_ 1 \^r\ 1 v_.vJJ.ttV 


7ft ^ 

/ O J 


Qy 


930 


CAAGGCTACATGAAACAAATCCTCGTTTCGAATGACTGGCTGTTCGGGTTTTCGAGCTAT 


989 






Mill MIMMIIIMMMIMMMMIMM IMMMIMMMMMMIMM 




Dh 


7ft 4 
/ o *± 


P A APPPTA PA TP A A A PA A A TPPTPPTTTPP A A TP A PTPPPTPTTPPPPTTTTPP A PPT A T 

V — rt-ttAjlj^ Itt^v^tt 1 O.HJAttL»tt_H_tt. 1 LL 1 Lo 1 1 1 V_Vjtttt. 1 vjtt.V_ 1 uuL lul 1 V_VJVJVJ 1111 V_.Vjtt.VjV-. ltt.1 


ft 4 ^ 

o *± J 


Qy 


990 


GTCACCAACATCATGGACGTGATGGATCGCGTGAACCCCGACGGGATGGCCTTCATTCCA 


1049 






Mill MMIMIMMIIMIMMIIMIMM IMIMMMMIIMMMIMM 




Db 


844 


PTPAPPAAPATPATPPAPPTPATPPATPPPPTPAAPPPPPAPPPPATPPPPTTPATTPPA 

VJ 1 V — £AV^ t\ 1 V_J-i 1 VjVJttV_VJ 1 VJ-tt 1 vJUri 1 V_Vj^_Vj 1 OJAttV_,V_.^_,V_.VjJT.V_.VjVjVjtt. 1 UULL 1 1 V^J-i. 1 1 V_ 


2 \J o 


Qy 


1050 


CTGAGAGTGATCCCATTCCTACGAGAGAAGGGCGTCCCAC^GGAAACGCTGGCAGGCATC 


1109 






'Mill IIIMIIIIIIIIIIIIIIIIIMIMIIIIIIIIIIIIII 




Db 


904 


CTGAGAGTGAT CCCATTCGTACGAGAGAAGGGCGTCCCACAGGAAACG CTGG CAGG CATC 


963 


Qy 


1110 


ACTGTGACTAACCCGGCGCGGTTCT-TGTCACCGACCTTGCGGGCGTCATG 115 9 








IMIIIMIIIIIIIIIIIIIIIII IIIIIMIIIIIIIIMIIIIMM 




Db 


964 


ACTGTGACTAACCCGGCGCGGTTCTATGTCACCGACCTTGCGGGCGTCATG 1014 





RESULT 2 
5484728-2 

; Patent No. 5484728 

APPLICANT: SEERDAR, CUNEYT M. ; MURDOCH, DOUGLAS 
TITLE OF INVENTION: PARATHION HYDROLASE ANALOGS AND METHODS 
;FOR PRODUCTION AND PURIFICATION 
NUMBER OF SEQUENCES: 6 
CURRENT APPLICATION DATA: 

APPLICATION NUMBER: US/08/333, 8892 
FILING DATE: 01-NOV-1994 
PRIOR APPLICATION DATA: 

APPLICATION NUMBER: 898,973 
FILING DATE: 25-JUN-1992 
APPLICATION NUMBER: 312,503 
FILING DATE: 17-FEB-1989 
APPLICATION NUMBER: 237,255 
FILING DATE: 26-AUG-1988 
;SEQ ID NO: 2: 

LENGTH: 365 
5484728-2 

Query Match 99.4%; Score 1688; DB 6; Length 365; 

Best Local Similarity 99.7%; Pred. No. 6.9e-174; 

Matches 335; Conservative 1; Mismatches 0; Indels 0; Gaps 0; 
Qy 2 SIGTGDRI NTVRGPITI SEAGFTLTHEHI CGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 61 

MMMMMMIIMMMMMMMI IMMIIIIIMIIMIII MIMIMM 

. Db 30 S IGTGDRI NTVRGPITI SEAGFTLTHEHI CGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 89 

Qy 62 ARAAGVRTIVDVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQF 121 

M MM Mill III IIMMIMM lllMMMM IMIMIIMIMI Mill! II 

Db 90 ARAAGVRTIVDVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQF 14 9 

Qy 122 FLREIQYGI EDTG I RAG 1 1 KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 181 

II III I II II I II 1 1 III III IIIMIIMII Ml II I MM MM III I II II I III II 

Db 150 FLREI QYG I EDTG I RAG 1 1 KVATTGKATPFQELVLKAAARASLATG VPVTTHTAASQRDG 209 

Qy 182 EQQAAI FESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHI PHSAIGLEDNASAS 241 

MMM II llllll MM MMIM MMMM II II IIMMMI IMMI MM MM 

Db 210 EQQAAI FESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHI PHSAIGLEDNASAS 269 

Qy 242 ALLGIRSWQTRALLI KALI DQGYMKQI LVSNDWLFGFSS YVTNIMDVMDRVNPDGMAFI P 301 

MMM Ml MMMMMMMIMIIMIMMMMMMMMMIM MM Ml 

Db 270 ALLG I RSWQTRALLI KALI DQGYMKQI LVSNDWLFGFSS YVTN I MDVMDRVNPDGMAF I P 32 9 

Qy 302 LRVIPFLREKGVPQETLAGITVT&PARFLSPTLRAS 337 

II II 1 1 III I III I INI III IM III I II II II I 

Db 330 LRVI PFLREKGVPQETIAGITVTDPARFLSPTLRAS 365 



V 07 200^ . \V(^ ,V 



^ ^ RACT-00100.ST25 
tRAD&Vf SEQUENCE LISTING 

<110> Reactive Surfaces, Ltd. 
McDaniel, Steven 
Raushel , Frank M 
wild, Dames R 

<120> Recombinant Organophosphorous Acid Anhydrase and Methods of Use 

<130> TAMK145 

<140> US 08/252,384 
<141> 1994-06-01 

<150> US 07/928,540 
<151> 1992-08-13 

<150> US 07/344,258 
<151> 1989-04-27 

<160> 2 

<170> Patentln version 3.3 

<210> 1 

<211> 1337 

<212> DNA 

<213> Pseudomonas diminuta 

<220> Zl.Cftft 

<221> COS 

<222> (63) . . (1160) 

<400> 1 

ctgcagcctg actcggcacc agtcgctgca agcagagtcg taagcaatcg caagggggca 



gc atg caa acg aga agg gtt gtg etc aag tct gcg gec gec gca gga 
Met Gin Thr Arg Arg val val Leu Lys Ser Ala Ala Ala Ala Gly 
15 10 15 



ggc aca ggc gat egg ate aat acc gtg cgc got cct ate aca ate tct 
Gly Thr Gly Asp Arg lie Asn Thr val Arg Gly Pro lie Thr lie Ser. 
35 40 45 



gcg gaa aag get gtg aga gga ttg cgc cgc gee aga gcg get ggc gtg 
Ala Glu Lys Ala val Arg Gly Leu Arg Arg Ala Arg Ala Ala Gly val 
80 85 90 95 



1 



act ctg etc ggc ggc ctg get ggg tgc gcg age gtg get gga jfccg ate 1 
Thr Leu Leu Gly Gly Leu Ala Gly Cys Ala Ser Val Ala Gly |Ser lie 



2i 



gaa gcg got ttc aca ctg act cac gag cac ate tgc ggc age teg gca 2 

Glu Ala Gly Phe Thr Leu Thr His Glu His He Cys Gly ser Ser Ala 
50 55 60 

gga ttc ttg cgt get tgg cca gag ttc ttc ggt age cgc aaa get eta 2! 

Gly phe Leu Arg Ala Trp pro Glu Phe Phe Gly Ser Arg Lys Ala Leu 
65 70 75 



3 



cga acg att gtc gat gtg teg act ttc gat ate ggt cgc gac gtc agt 3! 
Arg Thr lie Val Asp Val Ser Thr Phe Asp lie Gly Arg Asp val Ser 

Page 1 



RACT-00100.ST25 
100 105 110 

tta ttg gcc gag gtt teg egg get gee gac gtt cat ate gtg gcg gcg 443 
Leu Leu Ala Glu val Ser Arg Ala Ala Asp Val His lie VaT Ala Ala 
115 120 125 

ace ggc ttg tgg ttc gac ccg cca ctt teg atg cga ttg agg agt gta 491 
Thr Gly Leu Trp Phe Asp Pro Pro Leu Ser Met Arg Leu Arg Ser val 
130 135 140 

gag gaa etc aca cag ttc ttc ctg cgt gag att caa tat ggc ate gaa 539 
Glu Glu Leu Thr Gin Phe Phe Leu Arg Glu lie Gin Tyr Gly lie Glu 
145 150 155 

gac ace gga att agg gcg ggc att ate aag gtc gcg ace aca ggc aag 587 
Asp Thr Gly He Arg Ala Gly lie lie Lys Val Ala Thr Thr Gly Lys 
160 165 170 175 

gcg ace ccc ttt cag. gag tta gtg tta aag gcg gcc gcc egg gcc age 635 
Ala Thr Pro Phe Gin Glu Leu val Leu Lys Ala Ala Ala Arg Ala Ser 
180 185 190 

ttg gcc ace ggt gtt ccg gta ace act eac aeg gca gca agt cag cgc 683 
Leu Ala Thr Gly val Pro val Thr Thr His Thr Ala Ala Ser Gin Arg 
195 200 205 

gat ggt gag cag cag gcc gcc att ttt gag tee gaa ggc ttg age ccc 731 
Asp Gly Glu Gin Gin Ala Ala lie Phe Glu Ser Glu Gly Leu Ser Pro 
210 215 220 

tea egg gtt tgt att ggt eac age gat gat act gac gat ttg age tat 779 
Ser Arg Val Cys lie Gly His Ser Asp Asp Thr Asp Asp Leu Ser Tyr 
225 230 235 

etc ace gcc etc get gcg cgc gga tac etc ate ggt eta gac cac ate 827 
Leu Thr Ala Leu Ala Ala Arg Gly Tyr Leu lie Gly Leu Asp His lie 
240 245 250 255 

ccg cac agt gcg att ggt eta gaa gat aat gcg agt gca tea gcc etc 875 
Pro His Ser Ala lie Gly Leu Glu Asp Asn Ala Ser Ala Ser Ala Leu 
260 265 270 

ctg ggc ate cgt teg tgg caa aca egg get etc ttg ate aag gcg etc 923 
Leu Gly lie Arg ser Trp Gin Thr Arg Ala Leu Leu lie Lys Ala Leu 
275 280 285 

ate gac caa ggc tac atg aaa caa ate etc gtt teg aat gac tgg ctg 971 
lie Asp Gin Gly Tyr Met Lys Gin lie Leu Val Ser Asn Asp Trp Leu 
290 295 300 

ttc ggg ttt teg age tat gtc ace aac ate atg gac gtg atg gat cgc 1019 
Phe Gly Phe Ser ser Tyr val Thr Asn lie Met Asp VaT Met Asp Arg 
305 310 315 

gtg aac ccc gac ggg atg gcc ttc att cca ctg aga gtg ate cca ttc 1067 
Val Asn Pro Asp Gly Met Ala Phe lie Pro Leu Arg VaT lie Pro Phe 
320 325 330 335 

eta cga gag aag ggc gtc cca cag gaa acg ctg gca ggc ate act gtg 1115 
Leu Arg Glu Lys Gly val Pro Gin Glu Thr Leu Ala Gly lie Thr val 
340 345 350 

act aac ccg gcg egg ttc ttg tea ccg ace ttg egg gcg tea tga 1160 
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Thr Asn Pro Ala Arg Phe Leu Ser Pro Thr Leu Arg Ala Ser 
355 360 365 

cgccatctgg atccttccag ccagcggcca ctattccccg tcaagatacc gaacgatgaa 1220 

gtcgcgcatc gatcgatagg catcttcaat ttgatcaggg ctgccacctc caaagccgtg 1280 

gccacccctg tcgatagtct tgaggacgta gggcacaccg tgcttttcga actgcag 1337 

<210> 2 
<211> 365 
<212> PRT 

<213> Pseudomonas di mi nut a 
<400> 2 

Met Gin Thr Arg Arg Val val Leu Lys Ser Ala Ala Ala Ala Gly Thr 
15 10 15 

Leu Leu Gly Gly Leu Ala Gly cys Ala Ser val Ala Gly Ser lie Gly 
20 25 30 

Thr Gly Asp Arg He Asn Thr Val Arg Gly Pro lie Thr lie Ser Glu 
35 40 45 

Ala Gly Phe Thr Leu Thr His Glu His He Cys Gly Ser Ser Ala Gly 
50 55 60 

Phe Leu Arg Ala Trp Pro Glu Phe Phe Gly Ser Arg Lys Ala Leu Ala 
65 70 75 80 

Glu Lys Ala val Arg Gly Leu Arg Arg Ala Arg Ala Ala Gly Val Arg 
85 90 95 

Thr lie val Asp val Ser Thr Phe Asp lie Gly Arg Asp val Ser Leu 
100 105 110 

Leu Ala Glu val ser Arg Ala Ala Asp val His lie val Ala Ala Thr 
115 120 125 

Gly Leu Trp Phe Asp Pro Pro Leu Ser Met Arg Leu Arg Ser val Glu 
130 135 140 

Glu Leu Thr Gin Phe Phe Leu Arg Glu lie Gin Tyr Gly lie Glu Asp 
145 150 155 160 

Thr Gly He Arg Ala Gly lie lie Lys Val Ala Thr Thr Gly Lys Ala 
165 170 175 

Thr Pro Phe Gin Glu Leu Val Leu Lys Ala Ala Ala Arg Ala Ser Leu 
180 185 190 
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Ala Thr Gly Val Pro Val Thr Thr His Thr Ala Ala Ser Gin Arg Asp 
195 200 205 

Gly Glu Gin Gin Ala Ala lie Phe Glu Ser Glu Gly Leu Ser Pro Ser 
210 215 220 

Arg val Cys lie Gly His Ser Asp Asp Thr Asp Asp Leu Ser Tyr Leu 
225 230 235 240 

Thr Ala Leu Ala Ala Arg Gly Tyr Leu lie Gly Leu Asp His lie Pro 
245 250 255 

His ser Ala lie Gly Leu Glu Asp Asn Ala Ser Ala Ser Ala Leu Leu 
260 265 270 

Gly lie Arg Ser Trp Gin Thr Arg Ala Leu Leu lie Lys Ala Leu lie 
275 280 285 

Asp Gin Gly Tyr Met Lys Gin lie Leu val Ser Asn Asp Trp Leu Phe 
290 295 300 

Gly Phe Ser Ser Tyr val Thr Asn lie Met Asp Val Met Asp Arg Val 
305 310 315 320 

Asn Pro Asp Gly Met Ala Phe lie Pro Leu Arg Val lie Pro Phe Leu 
325 330 335 

Arg Glu Lys Gly val Pro Gin Glu Thr Leu Ala Gly lie Thr val Thr 
340 345 350 

Asn Pro Ala Arg Phe Leu Ser Pro Thr Leu Arg Ala Ser 
355 360 365 
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<110> 

<120> 

<130> 

<140> 
<141> 

<150> 
<151> 

<150> 
<151> 

-<150> 
<151> 

<160> 

<170> 

<210> 
<211> 
<212> 
<213> 



<220> 
<221> 
<222> 



SEQUENCE LISTING 

Reactive Surfaces, Ltd. 

Recombinant Organophosphorus Acid Anhydrase and Methods of use 

RACT-00100 

US 08/252,384 A 
2004-06-01 

07/928,540 
1992-08-13 

08/252,384 
1994-06-01 

07/344,258 
1989-04-27 



Patentin version 3.3 
1 

1014 
DNA 

Pseudomonas diminuta 




CDS 
(1). 



S7 * 



. (1011) 



<400> 1 



atg teg ate ggc aca ggc gat egg ate aat ace gtg cgc ggt 
Met ser lie 61 y Thr Gly Asp Arg lie Asn Thr val Arg Gly 



10 



cct ate 
Pro lie 
15 



aca ate tct gaa gcg ggt ttc aca ctg act cac gag cac ate tgc ggc 

Thr lie Ser Glu Ala Gly Phe Thr Leu Thr His Glu His lie Cys Gly 
20 25 30 

age teg gca gqa ttc ttg cgt get tgg cca gag ttc ttc ggt age cgc 

Ser Ser Ala Gly Phe Leu Arg Ala Trp Pro Glu Phe Phe Gly Ser Arg 
35 40 45 

aaa get eta gcg gaa aag get gtq aga gqa ttg cgc cgc gee aga gcg 

Lys Ala Leu Ala Glu Lys Ala val Arg Gly Leu Arg Arg Ala Arg Ala 
50 55 60 

get ggc gtg cga acg att gtc gat gtg teg act ttc gat ate ggt cgc 

Ala Gly val Arg Thr lie Val Asp Val Ser Thr Phe Asp lie Gly Arg 

65 70 75 80 

gac gtc agt tta ttg gec gag gtt teg egg get gee gac gtt cat ate 

Asp val Ser Leu Leu Ala Glu val Ser Arg Ala Ala Asp Val His lie 

85 90 95 

gtg gcg gcg ace ggc ttg tgg ttc gac ccg cca ctt teg atg cga ttg 

val Ala Ala Thr Gly Leu Trp Phe Asp Pro Pro Leu Ser Met Arg Leu 



48 



96 



144 



192 



240 



288 



336 



100 



105 



110 



agg agt gta gag gaa etc aca cag ttc ttc ctg cgt gag att caa tat 
Arg Ser val Glu Glu Leu Thr Gin Phe Phe Leu Arg Glu lie Gin Tyr 



384 



115 120 125 

ggc ate gaa gac acc gga att agg gcg ggc att ate aag gtc gcg acc 

Gly lie Glu Asp Thr Gly lie Arg Ala Gly lie lie Lys Val Ala Thr 

130 135 140 

aca ggc aag gcg acc ccc ttt cag gag tta gtg tta aag gcg gec gec 

Thr Gly Lys Ala Thr Pro Phe Gin Glu Leu val Leu Lys Ala Ala Ala 
145 150 155 160 



agt cag cgc gat ggt gag cag cag gec gec att ttt gag tec gaa ggc 
Ser Gin Arg Asp Gly Glu Gin Gin Ala Ala lie Phe Glu Ser Glu Gly 
180 185 190 



gac tgg ctg ttc ggg ttt teg age tat gtc acc aac ate atg gac gtg 

Asp Trp Leu Phe Gly Phe Ser Ser Tyr val Thr Asn lie Met Asp val 

275 280 285 

atg gat cgc gtq aac ccc gac ggg atg gec ttc att cca ctg aga gtg 

Met Asp Arg val Asn Pro Asp Gly Met Ala Phe lie Pro Leu Arg val 

290 295 300 

ate cca ttc gta cga gag aag ggc gtc cca cag gaa acg ctg gca ggc 

lie Pro Phe val Arg Glu Lys Gly Val Pro Gin Glu Thr Leu Ala Gly 

305 310 315 320 



432 



480 



egg gec age ttg gec acc ggt gtt ccg gta acc act cac acg gca gca 528 
Arg Ala Ser Leu Ala Thr Gly val Pro val Thr Thr His Thr Ala Ala 
165 170 175 



576 



ttg age ccc tea egg gtt tgt att ggt cac age gat gat act gac gat 624 

Leu Ser Pro Ser Arg Val Cys lie Gly His Ser Asp Asp Thr Asp Asp 
195 200 205 

ttg age tat etc acc gec etc get gcg cgc gga tac etc ate ggt eta 672 

Leu Ser Tyr Leu Thr Ala Leu Ala Ala Arg Gly Tyr Leu lie Gly Leu 
210 215 220 

gac cac ate ccg cac agt gcg att ggt eta gaa gat aat gcg agt gca 720 

Asp His lie Pro His Ser Ala lie Gly Leu Glu Asp Asn Ala Ser Ala 

225 230 235 240 

tea gec etc ctg ggc ate cgt teg tgg caa aca egg get etc ttg ate 768 

Ser Ala Leu Leu Gly lie Arg Ser Trp Gin Thr Arg Ala Leu Leu lie 

245 250 255 

aag gcg etc ate gac caa ggc tac atg aaa caa ate etc gtt teg aat 816 

Lys Ala Leu lie Asp Gin Gly Tyr Met Lys Gin lie Leu val Ser Asn 

260 265 270 



864 



912 



960 



ate act gtg act aac ccg gcg egg ttc tat gtc acc gac ctt gcg ggc 1008 
He Thr val Thr Asn Pro Ala Arg Phe Tyr val Thr Asp Leu Ala Gly 
325 330 335 

gtc atg 1014 
val 



<210> 2 

<211> 337 

<212> PRT 

<213> Pseudomonas diminuta 

<400> 2 



Met Ser He Gly Thr Gly Asp Arg lie Asn Thr val Arg Gly Pro lie 
15 10 15 

Thr lie Ser Glu Ala Gly Phe Thr Leu Thr His Glu His lie Cys Gly 
20 25 30 

Ser Ser Ala Gly Phe Leu Arg Ala Trp Pro Glu Phe Phe Gly ser Arg 
35 40 45 

Lys Ala Leu Ala Glu Lys Ala val Arg Gly Leu Arg Arg Ala Arg Ala 
50 55 60 

-Ala Gly val Arg Thr lie val Asp val Ser Thr Phe Asp lie Gly Arg 
65 70 75 80 

Asp val Ser Leu Leu Ala Glu val Ser Arg Ala Ala Asp val His lie 
85 90 95 

val Ala Ala Thr Gly Leu Trp Phe Asp Pro Pro Leu Ser Met Arg Leu 
100 105 110 

Arg Ser val Glu Glu Leu Thr Gin Phe Phe Leu Arg Glu lie Gin Tyr 
115 120 125 

-Gly He Glu Asp Thr Gly He Arg Ala Gly He He Lys val Ala Thr 
130 135 140 

Thr Gly Lys Ala Thr Pro Phe Gin Glu Leu val Leu Lys Ala Ala Ala 
145 150 155 . 160 

Arg Ala Ser Leu Ala Thr Gly val Pro val Thr Thr His Thr Ala Ala 
165 . 170 175 

Ser Gin Arg Asp Gly Glu Gin Gin Ala Ala lie Phe Glu Ser Glu Gly 
180 185 190 



Leu Ser Pro Ser Arg val Cys lie Gly His Ser Asp Asp Thr Asp Asp 
195 200 205 

Leu Ser Tyr Leu Thr Ala Leu Ala Ala Arg Gly Tyr Leu lie Gly Leu 
210 215 220 

Asp His He pro His ser Ala He Gly Leu Glu Asp Asn Ala ser Ala 
225 230 235 240 



Ser Ala Leu Leu Gly lie Arg Ser Trp Gin Thr Arg Ala Leu Leu lie 
245 250 255 



Lys Ala Leu lie Asp Gin Gly Tyr Met Lys Gin lie Leu val Ser Asn 
260 265 270 



Asp Trp Leu Phe Gly Phe Ser Ser Tyr Val Thr Asn lie Met Asp Val 
275 280 285 



Met Asp Arg val Asn Pro Asp Gly Met Ala Phe lie Pro Leu Arg Val 
290 295 300 

lie Pro Phe/val Arg Glu Lys Gly Val Pro Gin Glu Thr Leu Ala Gly 
305 ( Jy 310 315 320 

lie Thr val Thr Asn Pro Ala Arg Phe Tyr Val Thr Asp Leu Ala Gly 

325 330 335 



Val 



Orgamzati 




RACT0020O 2nd Amd Seq Listing.WorkFile 



Street : 
City : 
State : 
Country : 
postalcode : 
Phoneisiumber : 
FaxNumber : 
Email Address : 
<110> organizationName 

Application Project 



Reactive Surfaces, Ltd. 



<120> Title : Recombinant Organophosphorus Acid Anhydrase and Methods 
<130> AppFileReference : ract-00200 
<140> CurrentAppNumber : unknown 
<141> CurrentFilingDate : 2003-01-02 

Earlier Applications 



of Us 



<150> PriorAppNumber : 
<151> PriorFilingDate 

Earlier Applications 

<150> PriorAppNumber : 
<151> PriorFilingDate 

Earlier Applications 

<150> PriorAppNumber : 
<151> PriorFilingDate 

Sequence 

<213> OrganismName 



07/928,540 
: 1992-08-13 



08/252,384 
: 1994-06-01 



07/344,258 
: 1989-04-27 



Pseudomonas diminuta 



<400> PreSequenceString : 
atgtcgatcg gcacaggcga tcggatcaat accgtgcgcg 


gtcctatcac 


aatctctgaa 


60 


gcgggtttca 


cactgactca 


cgagcacatc tgcggcagct 


cggcaggatt 


cttgcgtgct 


120 


tggccagagt 


tcttcggtag 


ccgcaaagct ctagcggaaa 


aggctgtgag 


aggattgcgc 


180 


cgcgccagag 


cggctggcgt 


gcgaacgatt gtcgatgtgt 


cgactttcga 


tatcggtcgc 


240 


gacgtcagtt 


tattggccga 


ggtttcgcgg gctgccgacg 


ttcatatcgt 


ggcggcgacc 


300 


ggcttgtggt 


tcgacccgcc 


actttcgatg cgattgagga 


gtgtagagga 


actcacacag 


360 


ttcttcctgc 


gtgagattca 


atatggcatc gaagacaccg 


gaattagggc 


gggcattatc 


420 


aaggtcgcga 


ccacaggcaa 


ggcgaccccc tttcaggagt 


tagtgttaaa 


ggcggccgcc 


480 


cgggccagct 


tggccaccgg 


tgttccggta accactcaca 


cggcagcaag 


tcagcgcgat 


540 


ggtgagcagc 


aggccgccat 


ttttgagtcc gaaggcttga 


gcccctcacg 


ggtttgtatt 


600 


ggtcacagcg 


atgatactga 


cgatttgagc tatctcaccg 


ccctcgctgc 


gcgcggatac 


660 


ctcatcggtc 


tagaccacat 


cccgcacagt gcgattggtc 


tagaagataa 


tgcgagtgca 


720 


tcagccctcc 


tgggcatccg 


ttcgtggcaa acacgggctc 
page 


tcttgatcaa 
1 


ggcgctcatc 


780 



RACT00200 2nd Amd Seq Listing.workFile 

gaccaaggct acatgaaaca aatcctcgtt tcgaatgact ggctgttcgg gttttcgagc 840 

tatgtcacca acatcatgga cgtgatggat cgcgtgaacc ccgacgggat ggccttcatt 900 

ccactgagag tgatcccatt cgtacgagag aagggcgtcc cacaggaaac gctggcaggc 960 

atcactgtga ctaacccggc gcggttctat gtcaccgacc ttgcgggcgt catg 1014 



<212> Type : DNA 
<211> Length : 1014 

SequenceName : RACT00200 Amd seq 

SequenceDescri pti on : 

Feature 



Sequence: RACT00200 Amd Seq: 
<221> FeatureKey : CDS 
<222> LocationFrom : 1 
<222> LocationTo : 1011 

Other information : 

CDSJoin : No 
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a RACT00200 Sequence Listing 
'Tequence listing 

<110> Reacrh * 

McDaniel, C. Steven 

<120> Recombinant Organophosphorous Acid Anhydrase and Methods of use 

<130> RACT-00200 

<140> Unknown 
<141> 2002-12-23 

<150> 07/928,540 
<151> 1992-08-13 

<150> 08/252,384 
<151> 1994-06-01 

<150> 07/344,258 
<151> 1989-04-27 

<160> 1 

<170> Patentln version 3.2 

<210> 1 

<211> 337 

<212> PRT 

<213> Pseudomonas aeruginosa 

<400> 1 

Met Ser lie Gly Thr Gly Asp Arg lie Asn Thr Val Arg Gly Pro lie 
1 5 10 15 

Thr lie Ser Glu Ala Gly Phe Thr Leu Thr His Glu His lie Cys Gly 
20 25 30 

Ser ser Ala Gly Phe Leu Arg Ala Trp Pro Glu Phe Phe Gly Ser Arg 
35 40 45 

Lys Ala Leu Ala Glu Lys Ala val Arg Gly Leu Arg Arg Ala Arg Ala 
50 55 60 

Ala Gly val Arg Thr He val Asp val Ser Thr Phe Asp He Gly Arg 
65 70 75 80 

Asp Val Ser Leu Leu Ala Glu val Ser Arg Ala Ala Asp val His lie 
85 90 95 

val Ala Ala Thr Gly Leu Trp Phe Asp Pro Pro Leu Ser Met Arg Leu 
100 105 110 

Arg Ser val Glu Glu Leu Thr Gin Phe Phe Leu Arg Glu lie Gin Tyr 
115 120 125 
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RACT00200 Sequence Listing 

Gly He Glu Asp Thr Gly lie Arg Ala Gly lie He Lys Val Ala Thr 
130 . 135 140 

Thr Gly Lys Ala Thr Pro Phe Gin Glu Leu val Leu Lys Ala Ala Ala 
145 150 155 160 



Arg Ala Ser Leu Ala Thr Gly val Pro val Thr Thr His Thr Ala Ala 
165 170 175 

Ser Gin Arg Asp Gly Glu Gin Gin Ala Ala lie Phe Glu Ser Glu Gly 
180 185 190 



Leu Ser Pro Ser Arg val Cys lie Gly His Ser Asp Asp Thr Asp Asp 
195 200 205 



Leu ser Tyr Leu Thr Ala Leu Ala Ala Arg Gly Tyr Leu lie Gly Leu 

210 215 220 

Asp His lie Pro His Ser Ala lie Gly Leu Glu Asp Asn Ala Ser Ala 

225 230 235 240 



Ser Ala Leu Leu Gly lie Arg Ser Trp Gin Thr Arg Ala Leu Leu lie 
245 250 255 



Lys Ala Leu lie Asp Gin Gly Tyr Met Lys Gin lie Leu Val Ser Asn 
260 265 270 



Asp Trp Leu Phe Gly Phe ser ser Tyr val Thr Asn He Met Asp val 
275 280 285 



Met Asp Arg val Asn Pro Asp Gly Met Ala Phe lie Pro Leu Arg val 
290 295 300 

lie Pro PhejLeuWg Glu Lys Gly Val Pro Gin Glu Thr Leu Ala Gly 

305 'V/ 310 315 320 

lie Thr val Thr Asn pro Ala Arg Phe Leu ser Pro Thr Leu Arg Ala 

325 330 335 



Ser 
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P. 24 



SEQUENCE LISTING 




.<110> Reactive Surfaces 

McDaiiiel, C, Steven 

<120> Recombinant Organophosphorus Acid Anhydrase and Methods of 
Use 

<130> RACT-00^ 

<14 0> Unknown 

<141> 2002-12-2! 

<150> 07/928,540^ 

<151> 1992-08-13 

<150> 08/252,384 

<151> 1994-06-01 

<I50> 07/344,258 

<151> 1989-04-27 

<160> 1 

<170> ' Patentln versio^ 3.2 

<210> 1 

<211> 337 

<212> PRT 

<213> Pseudomonas aeruginosa 

<40Q> 1 



Met Ser lie Gly Thr Gly 
1 5 



Arg He Asn Thr Val Arg Gly Pro He 
10 15 



Thr He Ser Glu Ala Gly Phe Thr Leu Thr His Glu His He Cys Gly 
20 \ 25 30 



Ser Ser Ala Gly Phe Leu Arg Ali Trp Pro Glu Phe Phe Gly Ser Arg 
35 40 \ 45 



Lys Ala Leu Ala Glu Lys Ala Val Arg Gly Leu Arg Arg Ala Arg Ala 
50 55 \ 60 
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# 



P. 25 



Ala sly Val Arg Thr he Val Asp val Ser Thr Phe Asp He Gly Arg 

\ 75 80 

Asp Val Ser Leu Leu Al\ Glu Val Ser Arg Ala Ala A S p Val His He 



I 



95 



^ val Ala Ala Thr Gly Leu T U Phe ^ Pro Pro Leu Sgr ^ ^ ^ 
Arg ser Val Glu Glu Leu Thr^ln Phe Phe Leu Arg Glu He Gin Tyr 



Gly lie Glu Asp Thr Gly lie ArV Ala Gly He lie Lys Val Ala Thr 



Thr Gly Lys Ala Thr Pro Phe Gin \lu Leu Val Leu Lys Ala Ala Ala 

Arg Ala Ser Leu Ala Thr Gly Val Pr\ Val Thr Thr His Thr Ala Ala 
165 \ 170 175 



Ser Gin Arg Asp Gly Glu Gin Gin Ala Ala tl 
180 185 



e Phe Glu Ser Glu Gly 
190 



Leu Ser Pro Ser Arg Val Cy a lie Gly Hi\ Ser' Asp Asp Thr Asp Asp 



200 



205 



Leu Ser Tyr Leu Thr Ala Leu Ala Ala Arg \ly Tyr Leu lie Gly Leu 



215 



220 



Asp His He Pro His Ser Ala He Gly Leu 
225 



V Leu Gl\ Asp Asn Ala Ser Ala 
230 235\ 240 



Ser Ala Leu Leu Gly- He Arg Ser Trp Gin Thr Lg Ala Leu Leu IU 
245 250 \ 255 
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P, 26 



Lys Ala Leu lie Aap y„ Gly Tyr Lys Gin He Leu Val Ser Asn 



270 



A3 P Trp Leu Phe Gly pA Ser Sex Tyr Val Thr Asn lie Met A S p 



285 



Val 



Met Asp Arg Val Asn Pro ^p Gly Met Ala Phe He Pro Leu Arg Val 

5 300 



He Pro Phe Leu Arg Glu Lvs* 
305 310 y 



Val Pro Gin Glu Thr Leu Ala Gly 
315 320 



He Thr Val Thr Asn Pro Ala 
325 ' 



Phe Leu Ser Pro Thr Leu Arg Ala 
330 335 



Ser 
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P. 09 



SEQUENCE LISTING 
<110> Reactive Surfaces, Ltd. 

Recombinant Organophosphorus Acid Anhydraae and Methods of 



<120> 
Use 



<130> RACT-O02O0 




<140> 
<141> 

<150> 
<151> 

<150> 
<15l> 

<150> 
<151> 

<160> 

<170> 

<210> 
<211> 
<212> 
<213> 

<220> 
<221> 
<222> 
<223> 



Unknown 
2003-01-02 

07/928,540 
1992-0B-13 

08/252,384 
1994-06-01 

07/344,258. 
1989-04-27 



Patentin version 3.1 
1 

1014 
DNA 

Pseudomonas d-iminuta 



CDS 

(1) . . (1011) 



<400> 1 

atg teg ate ggc aca ggc gat egg ate aat ace gtg cgc ggt cct ate 

40 

Met Ser lie Gly Thr <31y Asp Arg He Asn Thr Val Arg Gly Pro He 



10 



15 



aca ate tct gaa gcg ggt ttc aca ctg act cac gag cac ate tgc ggc 
96 

Thr He Ser Glu Ala Gly Phe Thr Leu Thr His Glu His He Cys Gly 
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P. 10 



20 



25 



30 



age teg gca gga ttc ttg cgt get tgg cca gag ttc ttc ggt age cgc 

144 • 
Ser Ser Ala Gly Phe Leu Arg Ala Trp Pro Glu Phe Phe Gly Ser Arg 



35 



40 



45 



3, 



aaa get eta gcg gaa aag get gtg aga gga ttg cgc cgc gec aga gcg 
192 

Lys Ala Leu Ala Glu Lya Ala Val Arg Gly Leu Arg Arg Ala Arg Ala 

50 55 60 

get ggc gtg cga acg att gtc gat gtg teg act ttc gat ate ggt cgc 
240 

Ala Gly Val Axg Thr lie Val Asp Val Ser Thr Phe Asp lie Gly Arg 



65 



70 



75 



80 



gac gtc agt tta ttg gec gag gtt teg egg get gee gac gtt cat ate 
288 

Asp Val Ser Leu Leu Ala Glu Val ser Arg Ala Ala Asp Val His lie 



95 



90 



95 



gtg gag gcg ace gga ttg tgg ttc gac ccg cca ctt tag atg cga ttg 
336 

Val Ala Ala Thr Gly Leu Trp Phe Asp Pro Pro Leu Ser Met Arg Leu 



100 



105 



110 



agg agt gta gag gaa etc aca cag ttc ttc ctg cgt gag att caa tat 
384 

Arg Ser Val Glu Glu Leu Thr Gin Phe Phe Leu Arg Glu He Gin Tyr 
115 120 125 



ggc ate gaa gac acc gga att agg gcg ggc att ate aag gtc gcg ace 
432 

Gly He Glu Asp Thr Gly He Arg Ala Gly He He Lys Val Ala Thr 
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130 



135 



140 



aca ggc aag gcg acc ccc ttt cag gag tta gtg tta aag gcg gcc gcc 
Thr Gly Lys Ala Thr Pro Phe Gin Glu Leu Val Leu Lys Ala Ala Ala 



145 



150 



155 



160 




egg gcc age ttg gcc acc ggt gtt ccg gta acc act cac acg gca gca 
528 

Arg Ala Ser Leu Ala Thr Gly Val Pro Val Thr Thr His Thr Ala Ala 

165 170 175 

agt cag cgc gat ggt gag cag cag gcc gcc att ttt gag tec gaa ggc 

576 

Ser Gin Arg Asp Gly Glu Gin Gin Ala Ala lie Phe Glu Ser Glu Gly 

180 185 190 



ttg age ccc tea egg gtt tgt att ggt cac age gat gat act gac gat 
624 

Leu Ser Pro Ser Arg Val Cys lie Gly His Ser Asp Asp Thr Asp Asp 



195 



200 



205 



ttg age tat etc acc gcc etc get gcg cgc gga tac etc ate ggt eta 
672 

Leu Ser Tyr Leu Thr Ala Leu Ala Ala Arg Gly Tyr Leu lie Gly Leu 



210 



215 



220 



gac cac ate ccg cac agt gcg att ggt eta gaa gat aat gcg agt gca 
720 

Asp His He Pro His. Ser Ala He Gly Leu Glu Asp Asn Ala Ser Ala 



225 



230 



235 



240 



tea gcc etc ctg ggc ate cgt teg tgg caa aca egg get etc ttg ate 
768 
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Ser Ala Leu Leu Gly lie Arg Ser Trp Gin Thr Arg Ala Leu Leu He 
245 250 255 

aag gcg etc ate gac caa ggc tac atg aaa caa ate etc gtt teg aat 
816 

Lys Ala Leu He Asp Gin Gly Tyr Met Ly3 Gin He Leu Val Ser Asn 
260 265 270 




gac tgg ctg ttc ggg ttt teg age tat gtc acc aae ate atg gac gtg 
864 

Asp Trp Leu Pha Gly Phe Ser Ser Tyr Val Thr Asn He Met Asp Val 

275 280 285 



atg gat cgc gtg aae ccc gac ggg atg gee ttc att cca ctg aga gtg 
912 

Met Asp Arg Val Asn Pro Asp Gly Met Ala Phe He Pro Leu Arg Val 



290 



295 



300 



ate cca ttc gta cga gag aag ggc gtc cca cag gaa acg ctg gca ggc 
960 

He Pro Phe Val Arg Glu Lya Gly Val Pro Gin Glu Thr Leu Ala Gly 



305 



310 



315 



320 



ate act gtg act aac ccg gcg egg ttc tat gtc acc gac ctt gcg ggc 
1008 

He Thr Val Thr Asn Pro Ala Arg Phe Tyr val Thr Asp Leu Ala Gly 



325 



330 



335 



gtc atg 

1014 
Val 
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<210> 2 
<211> 337 
<212> PRT 

<213> Pseudomonaa diminuta 
<4O0> 2 

Met Ser lie Gly Thr Gly Asp Arg Ile Asn Thr Val Arg Qly pro ^ 

10 15 

Thr lie Ser Glu Ala Gly P he Thr Leu Thr His Glu His Il e Cy3 Gly 

25 30 

Ser Ser Ala Gly Phe Leu Arg Ala Tr P Pro Glu Phe Phe Gly Ser Arg 

40 45 y 




Lys Ala Leu Ala Glu Lys Ala Val Arg Gly Leu Arg Arg Ala Arg Ala 

" 60 

Ala Gly Val Arg Thr lie Val Asp Val Ser Thr Phe Asp lie Gly Arg 

Asp Val Ser Leu Leu Ala Glu Val Ser Arg Ala Ala Asp Val His U e 
85 90 95 

Val Ala Ala Thr Gly Leu Trp Phe Asp Pro Pro Leu Ser Met Arg Leu 
100 105 X10 

Arg Ser Val Glu Glu Leu Thr Gin Phe Phe Leu Arg Glu lie Gin Tyr 
115 120 

Gly lie Glu Asp Thr Gly lie Arg Ala Gly He n e Lyg Val Ala Thr 

135 140 

Thr Gly Lys Ala Thr Pro Phe Gin Glu Leu Val Leu Lya Ala Ala Ala 

150 155 150 

Arg Ala Ser Leu Ala Thr Gly Val Pro Val Thr Thr His Thr Ala Ala 
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165 



170 



175 



Ser Gin Arg Asp Gly Glu Gin Gin Ala Ala He Phe Glu Ser Qlu fl 

185 190 

"« Ser Pro Ser Arc, val Cys lie Giy His Ser Asp Asp Thr Asp Asp 



205 



Leu Ser Tyr Leu Thr Ala Leu Ala Ala Arg Gly Tyr Leu lie Gly 



220 



Leu 



Asp His He Pro His ser Ala lie Gly Leu Glu Asp A 5 n Ala Ser Ala 



230 



235 



Ser Ala Leu Leu Gly He Arg Ser Trp Gin Thr Arg Ala Leu Leu 



245 



250 



255 



Lys Ala Leu lie Asp Gin Gly Tyr Met Lys Gin lie Leu Val Ser 



265 



240 



He 



Asn 



270 



Asp Trp Leu Phe Gly Phe Ser Ser Tyr Val Thr Asn He Met Asp Val 
275 280 285 



Met Asp Arg Val Asn Pro Asp Gly Met Ala Phe lie Pro Leu Arg Val 



295 



300 



lie Pro Phe /Val) Arg Glu Lys Gly.val Pro Gin Glu Thr Leu Ala Gly 
JU * \y 310 315 32 J 

lie Thr Val Thr Asn Pro Ala Arg Phe Tyr Val Thr Asp Leu Ala Gly 



330 



335 



Val 
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Protein Comparisons 
Percent Identity 



P. 15 



DNA Comparisons 
Percent Identity 



McDaniel vs Wild Lab 
McDaniel vs Serdar 
Serdar vs Wild Lab 



57.8% 
S9.5% 
100% 



McDaniel vs Wild Lab 88.0% 
McDaniel vs Serdar 83.7% 
Serdar vs Wild Lab 99.6% 



.pro 



MeOAnial.proSqr Ala Gift Ale Met Arg 3e r lie Arg Al a Argtvff;:} pra ZLo Thr Ha Ser dq Ala Gly Phe Thr Leu Thr Kis Glu A*p Us ser Ala S6 
Wild Lab . PR<j$#,G£^^^ Ar ?Pl| Pro 118 Thc xl * Str Gl " Ala Gly Pho Thr La m Thr Hia Glu^gileK^:^^ 32 

Serdnr.pio (^^y : :g^gijj^»el ^ w^^ff^ffiil ftrqfclra P« llo Thr lie Ser Clu Ala Gly Phe Thr Uu Thr Hie Glu pa& f I la E^&jsfrft 50 



HcOaniel.pr oAla Arg Gin ABp^ >^^^ij^^ffl ^ Bar Cya Val Lau qjy Gin Gar She Ser Val Ma Gin Ser Spy Ser Gly Ly» Gly cya Glu Arg S3 
wile Ub.ndB^^^ 60, 
Serdar. p«> (^*^>;i^^ 88 



^viMa GlyfiEfrfiArg 



KcOani <tl . pro I le Ala Arg Gin Sar Gly Trp Reg Ala Asa Asp Cy3 Arg Cya Val Aep Pha Arg Tyr A tg ser Arg Ar g Gin Phe Tig Gly Arg Gly Phe 11. 



j)au Axg 



Wild 

Serdar.] 



Lab. lW«^^.^^y^^(K^^ Ala Thr Gly Leg Trp Phe Aep 
f pro Ala Thr Gly Leu Trp Phe Aap 



McDaniel, prof 
Wild Lab 
Sardar.pro 



Serdar. pro 



Wild Lab.Pnocin Arg Asp Gly GluGsl^^^p^p^Pheg 
Sardar. pro Gin Arg Asp Gly Cla j&tSli&S:^^ Phefj 



mm 



KcDanlel.preAap Leu Set Tyr Lau Thr Ala Leu j£uj&?| 
Vlld lAb.eaoittp Leu Sar Tyr Leu thr Ala Uuf^ML 
Saxdac.pro Aap Lau ser Tyr leu Thr Ala teu jl^ijft&fe 



Wild lab. MO Ala Ser Ala fler R 



Serdar, pro lie Lau Val Ser Aan Aap Trp Leu Phc Gly Phe Sar Sor Tyr val Th 
Kcoani<*l.pcoAla PA* II o Hia 

Wild Ub.PROAlB Pho IlefSSaLeu Axg Val Ila Pro Pho lau Arg Glu lys 01 y Va 
Serdar. pro Alo ?he Ila ffiiiffl Lou Arg val Ila Pro Pha leu Arg Glu Lys Gly Va 

ticpanlol.pro 

Wild Ub.PROArg Phe Leu Sar Pro Thr Leu Arg Ala Ser 
Sordaf. pro Arg Phe Leu Sor Pro Thr Lau Arg Ala Sar 

Decoration ' Occupation U'; Shade (with black at 10% fill) reaicuee thai differ fro* McDaniel . pro » 



Pro 


Leu 


ser 


Mat 


teg 


Lau 


Pro 


Leu 


Gar 


Mat 


Arg 


l»v 


pro 


Lau 


ser 


Met 


Arg 


Lou 


Ila 


Arg 


Ala 


Gly 


lie 


He 


He 


Arg 


Ala 


Gly 


He 


Ho 


Ilu 


Arg 


Ala 


Gly 


Ila 


Uq 


Ala 


Thr 


Gly 


Vol 


Pro 


val 


Ala 


Thr 


Gly 


Val 


Pro 


val 


A14 


Thr 


cly 


Val 


P« 


Val 


pro 


ser 


Arg 


Val 


Cya 


lie 


Pro 


Ser 


Arg 


Val 


Cya 


Ila 


Pro 


Sar 


Arg 


Val 


Cya 


He 


Aap 


Hia 


Ila 


Pro 


Kia 


Sar 


Aap 


Hie 


Ila 


Pro 


Hia 


sar 


Aap 


His 


Ila 


Pro 


Hia 


Ser 


Leu 


lie 


Lye 


Ala 


Leu 


Ila 


Leu 


Tie 


Lya 


Ala 


Uu 


Ila 


Lau 


Ila 


Lye 


Ala 


Leu 


He 


lie 


Mat 


A*P 


Val 


Kat 


Asp 


ila 


Not 


Aap 


VBl 


Met 


Aip 


He 


Mat 


Asp 


Val 


Mat 


Aap 


Gin 


Glu 


Thr 


Leu 


Ala 


Gly 


Gin 


Glu 


Thr 


Lau 


Ala 


Gly 



Val Glu Glu Lau Tor 
$&£;Va1 cslu Clu Lau Thr 



14. 
11 

u- 

17: 
14* 
17. 



17 - 
20. 



32 
29' 
32. 

32. 
32/ 
35. 

32- 
33' 
36. 



Decoration 'Bqcoration ftl'i Box raalduaa that fllffar from KcDiftial, pro. 
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J A 1 Cjc K A |A C B H 0 A ASCQTTCtG C T C / tCTOCSGCCQC UOAlCf.OT Mcfenial » 

"1 AT g1^w~!^^vt:'t^ " 



I M4CU»C5*CAA60Gf 10iqC tCUqTgTCCQQ C C G ■ C lg-ttflcffiffi g A ft C 4 C T «Oldt£ . uq 

^TCCftCCCCCfCfiCnoanc c CqA • CGf CcCt CGATCCAtCSOCAUl MaPoniol P dltUntr 

4 

51 



frA&fefrS^^^^ cqaiccccacac fcUa Ub opd.«q 

BCTCO«C08?CTCl»CTOBCT«C(!C Q A|C Q 7 0 Q C ICS » t CGAIC«QCACAG fordAK.fftq 

M CCGATCCQAVCaATAC » fl T B t SCO *fOCTAT0ACXATCfCT9AX0COO8t MoftliUal f dimlfttT 

17 « C S ft Tfiplc AtCAAt ACljlCTUqC G^T C C T A T C A C A Af C T C 7 EA A 0 C C t G ! HUd lab Bpd,»i«q 

V01 0C6A *(&3<5 AtCAATAC|5t6C«C GgijT CCTAfCACAXTCfCttjAACCUGSl S»cdar.a«| 

ItS 9tUCACTSACtCACQAOOACATCr>ca«CA4CtC«'ieACCATrCTfGCg KnPaniol P dUAniT 

«7 1TCACACTU ACTCACCA Cj£|A CATC T0}C C « C A C C U C 0 C A G G A t f C T TG C I) *fild l*b oed.oeq 

151 TTCAC* CICACTCACC A G|£|A CATC Tg]C G « C AGC TC t G 0 A C C At T C f f « CG fi*rd*x.fl«q 

194 t 5 C T r 5 5 C C A fi A 5 T t C T T C fi C T A 5 C • (1 C * A A C (; T C T I C C 0 C A A A A C C C T S KfiOanivi ? dlvin? 

in TGCtTflacCAGAflttCTf C5GTAC C [55) 5 C A A A G C T C ? A G C G G A A A A ( G C T C Wild lob apd.««q 

201 TGCtfCGCCAGAGTfCttOCOTAG CgjjC CAAifiC TC TgjCi C 9 £ A A A A G G ( T 3 B«d9*.ioq 

143 TCACAQOATTQC G C - - » G C C A « A G C C Q C 1 G C C 1} T G C C A A C C A T T G 7 C G M MiMnWl ? dlmUU' 

:K>;;J3"/C[C CCAOA«CG9C1GGCGfl1CGAAeGAlTGf CGAT Wild Wb 404-3*1 

r fo; jx;cr( g c c a 9 a o c c c c t s £ e o t a c c a a c s a t t a t c c a r aotdsf ,a*<j 

tfATCCGTCQCCACGTCA6T!rrATTCGCCCAGGTIfC KoOanMl P dioinu" 

iTAT0GG7CGCGACGt0A0TTtATtG4C06Aa(|TTTC Nlld lab opO. «i 

kTATUGIOGCOACOTCAGTTTAfTGSCCGAGGfTfO Bardar.iwq 

, T T C A T \ T C - T 5 0, C 0 5 C C A C C C C C t t 1 t I 3 1 t 0 5 K C C MctttnUl 9 dltainu- 
ifUAT AT Cfi^T GGCCCCGACCGGCTTGf GgTTCGACG Ub Qpd.seq 

iTTCUAl CgjT flUCOCCCACCflCCTT ITSCUCGACC $«rdar*J«) 

COCCUTnCGATGCGArtOAeCf ATSTiCAOOAACf GACACUGTTCf f HcPanlol r diaino- 

C T fcttAGCAACTCACA Cfl?|A C T T Cf T MUd lab opd.Beq 

jJT GTACAGOAACfCACA C[£|a Ct TCT T Shrdnr.iaq 



1C7 


I C A 


G A C tl A 


t T 


sec 


as; 


T C A 


c * g o a 


f T 


GOG 


290 


G T C 


T C G A C 


t r 


tec 


U7 


G T G 


9 C G A C 


T T 


Tea 


301 


0 T (J 


T C C A C 


I T 


T C 0 


340 


GC5 


GCCH 


C C 


ChC 




zee 


GfiCTG 


c c 


UAC 


351 


0 C G 


o ; e '/ c 


c c 


C AC 


393 


CSC 


C A c t r 


T C 


GAT 


3n 




CACTT 


'/ c 


GAT 


401 


CGC 


CACTT 


T C 


SAT 


439 


C C T 


CCGGT 


C A 


GAT 


366 


OCT 




G A 


CAT 


410 


CCf 




a a 


GAT 



' C A A T A T a q C A T C 3 A A C U C A C C C G A A T T A G 0 Q c G C Q Mefeniol P 01*1*10- 
'CAAf ATGlCATCfi U gRa C AC C G 1 A A ¥ f A G Q G C « G G Wild UD apd, IB* 
'CKATATBQCATCC A A CWA CAC((G&\11 AC6GCG00 fcikdftt. iiq 



419 CATTATCAAGGTCQCGACCACAGCCAAOCCGACCCCCfTTCACGAGTTAfl Mcteuiol P dmutt' 

4X1 C A M A t C A A G ft T C ] C C A C C A C t O a A A C C C 0 A C C C C C T T U A G G A G f T A 4 Mid lab apd.ivq 

4»ff CATrATCAHOGT CUSACCACAUCAAflflC DACCCCCfTTCAdOAfltTAfl 0ax4U.«B? 

ilB rGTf AAAfiGCOG C C C C £ t 5 C 6 C C A Q C T I G fl C C A C C G G T C ! T C C ff G T A A C C KcDflflifll P OUUlIU* 

164 Tfitf UAGQCgGtGGC C C C fl fl C o A 0 C 7 T « « C C AC C ! « t G T I C C C 4U A C C Wild Ub opd.aaq 

6*B TGTTAAAGGCGG CCGC CCGGSCCACCT TGGCCACCQG TCtTtCOGTAACC Sirdax.soq 

5*1 ACKACACCCCAGCAAGTCAGeGCGAIGOTGAG C CU t CAOGCCGCOATT *e»*pl*l ft di*dmr 

S14 ACTCACACGQCAGCAAOTCAGCCCGAf GGTGAG CRttjp] 8 c *°-4<!eOCCATy BUd lsb ^P*-"*? 

5M ACTC ACACaCCAGCAAQTC ACCSCG AT OCT SAOCgrjtCAGOCCQ CCATT Ssxdsr.ajq 

(fat TTT9ABXCCaAA«-CTTO»gc:CC-TOACflCC»ttGTATT9GTCACACCqA HcOanUl P dlnlw 

SCS TIT OACTCCGAA GfiHc T 7 G A G C C cEtT C A C 6 G GTT I Q T A T T G GT C A C A C C O A Willi *pd.»W 

C46 TTTGAGTCCOA A Cljljc T T G A 0 C C Cg|f C A C G q G? T T tt f A T T C T C A C A G C G A 4«rdll.«iq 

M7 tGAf ACTGACGAtTf «*«CT«TC1C A«eGCCCr^geTaGGCQ-aAf AOO HeDtnUl 9 (Union* 

tit UATACTGACCATlTOAOCf ATeTGACCaCCC rjfflG CTOCQC A T A C C HUd lib opd.60q 

B9A TQATAC?C*CGATT*BACetATO?CACCGt C C t|gB C T 6. < G C ojj^O A T A C C SttxdAX.ttq 

731 TCATCGOTCTAG AC CACATCCCGCACAGTCCGATTCGTCTAGAAGATAAf »COe4il«i f dUalbft' 

(62 TGAICGGTCTASACaCAICGCaC ACAGTGCCAf TSGTCt AQAAGATAir Wild Ub Opd.wq 

1*9 TCAlCGflUf AGACCACATCeeGCACACUeaATTCQTCtAGAAaAf AAf 3«rd*r. **q 

714 CCOAGTOCArCACCGCTCCtCCflCATCCflTTCflTGGCAAACACaGflGTCT HcO«niil f CinMV 

711 GCGAOTGCATC AracfSC T C C f O G 0 C A ? C C fif t C AT CC C A A A C AC fl G fi C f C t Mild Ub Opd.wq 

T»8 qcqAitOCATC ^^cg(o TOCTq«Ge AT«C0T1C6t«OCAAA«aC0«G Cf C1 8«xdat.Mq 

flS4 CTTOAtCAAGGCGCTCAf GGACCUGGCtACATOAAACAAATCCTCGTTT McfiAllUl * dlxiW 

Itl CTTC AT CAAGCC 4 C TCATCGACCAAG G C » A a f G A A A C A A A f C C T C ST T T Kild Ub opd. iaq 

tit* CTTGArCAAQec«CTCATCGACCAAS(eTACATGAAAeAAATOO?CC(Tf ««da*.seq 

fid4 C 0 A A T f, A C T fl C C T G T r C li G 0 T T I f c u o c r A T 0 T C A C C A A C A f C M G a a c McOtnUl P diislnti' 

tM C0AAT9ACtGGCTB»?<G05tTTTCUC«TAT9T(A«GAACHCX!GGA0 WUU Ub «pd.Mq 

dPfi CGAAtGACIGGt TGTTCSQGfTTTCaAOCfAf OTGACCAACAfGATGlAC Uldtl.mq 

9S4 OTCHUSATCaCCtGAACCCCCACSGGATQOCCtTCArTC'lCHAGAOT «fiD*ftl«l l> dlminD* 

III GTcATGdATCGCGT GAACCCCOAC 40 QATOGCCTTC ATT cBHa DTGAflAflt Hlld lib »M»M 

&*6 STOnGGATCaCCnUCCCCCACGGGATGOCCTtCATT C^A CTGAGAOT StZCUV.MQ 

013 GATGOOAf TC-TACCAGAGAAGflGCCTCtCACAGGAAACGCTOaCACGCA MoOwlol P dinlnfl' 

Oil GATCCCATT cBJt AC G AG AG AAG GG C C U GC&C A«« A A «C«C T CG C A G S 6 A WUd l«b opd.»oq 

918 CAT C CCATT Cg]f ACGAfl AOAAGGO CGTCCCACAGGAAACUCTIGCAOJ CA S«rdbC. 9Bq 

1032 fcAGTSTCACTAACec40(aCOBTtCTGTGTCACCGAGT T flC C flTG 5 * - • Moftahl»l P dlmina* 

■ 13 TCACTGTCACrAACCCCfiCOCfiQVTC tf^T OTCACCGA cRjTl^C qffi|G Gj^fttfi «U4 Ub ot»d.««S 

1044 T C ACTGTC ACT A ACC CQGCGCOCt ¥C TNT GTCAC C G A CgJt^C fiM 5 Q W-fM i»»d«f. »aq 



167» A T 4 A rtcD4ht%l f dlfldna* 

1011 A.V G A l«b OBd.ooq 

1093 A T C A l«*dn,iiq 

P*c«)f*Kiofl '3«c«t«lon dbad£ inch bl«ct 4p 1A| fUl) c«jtdu*» tsat dlffir ftoa ticOaaxol 9 <st)Mnut*. «oq, 

OaooxAtlop 'Qlncation K'j Am fsildtuJ ehAt di««r fza» HeUniil r di«inut*.ii*q. 
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Database : PIR.78:* 
1: piM:* 
2: pir2:* 
3: pir3:* 
4: pir4:* 

Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 

and is derived by analysis of the total score distribution. 

SUMMARIES 

% 

Result Query 
No. Score Match Length DB ID Description 



1 


1693 


99.7 


365 2 A43720 


parathion hydrolas 


2 


913 


53.8 


325 2 A28214 


phosphotri esterase 


3 


448 


26.4 


326 2 D70962 


hypothetical prote 


4 


408 


24.0 


314 2 F90424 


hypothetical prote 


5 


385 


22.7 


323 2 E75459 


probable phosphotr 


6 


331 


19.5 


305 2 AB1321 


probable phosphotr 


7 


309 


18.2 


331 2 A83678 


hypothetical prote 


8 


308 


18.1 


292 2 F65132 


hypothetical 32.9 


9 


296 


17.4 


679 2 F83723 


hypothetical prote 


10 


277.5 


16.3 


355 2 AD2933 


hypothetical prote 


11 


277.5 


16.3 


355 2 C98349 


resiniferatoxin-bi 


12 


273 


16.1 


344 2 AC0994 


puative phophotrie 


13 


269.5 


15.9 


330 2 AG1405 


Phosphotriesterase 


14 


268.5 


15.8 


330 2 AG1781 


Phosphotriesterase 


15 


229 


13.5 


351 2 A99586 


conserved hypothet 



RESULT 1 
A43720 

parathion hydrolase precursor - Flavobacterium sp. (ATCC 27551) 
C;Species: Flavobacterium sp. 

C;Date: 03-Mar-19'93 #sequence_revision 03-Mar-1993 #text_change 08-Oct-1999 

C;Accession: A43720 

R;Mulbry, W.W.; Kams, J.S. 

J. Bacteriol. 171,6740-6746, 1989 

A;Title: Parathion hydrolase specified by the Flavobacterium opd gene: relationship 
between the gene and protein. 

A;Reference number: A43720; MUID:90078122; PMID:2556372 
A;Accession: A43720 
A;Status: preliminary 
A;Molecule type: DNA 
A;Residues: 1-365 <MUL> 

A;Cross-references: GB:M29593; NID:g148712; PIDN:AAA24930.1; PID:g148713 
A;Experimental source: ATCC 27551 

Query Match 99.7%; Score 1693; DB2; Length 365; 

Best Local Similarity 100.0%; Pred. No. 1.1e-126; 

Matches 336; Conservative 0; Mismatches 0; Indels 0; Gaps 0; 

Qy 2 

SIGTGDRINTVRGPITISEAGFTLTHEHICGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 
61 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Db 30 

SIGTGDRINTVRGPITISEAGFTLTHEHICGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 
89 

Qy 62 

ARAAGVRTIVDVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQF 
121 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Db 90 

ARAAGVRTIVDVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQF 
149 



Qy 122 

FLREIQYGIEDTGIRAGIIKVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 
181 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Db 150 

FLREIQYGIEDTGIRAGIIKVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 
209 

Qy 182 

EQQAAIFESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHIPHSAIGLEDNASAS 
241 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Db 210 

EQQAAIFESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHIPHSAIGLEDNASAS 
269 

Qy 242 

ALLGIRSWQTRALLIKALIDQGYMKQILVSNDWLFGFSSYVTNIMDVMDRVNPDGMAFIP 
301 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Db 270 

ALLGIRSWQTRALLIKALIDQGYMKQILVSNDWLFGFSSYVTNIMDVMDRVNPDGMAFIP 
329 

Qy 302 LRVIPFLREKGVPQETLAGITVTNPARFLSPTLRAS 337 

llllllllllllllllllllllllllllllllllll 
Db 330 LRVIPFLREKGVPQETLAGITVTNPARFLSPTLRAS 365 



Database : A_Geneseq_29Jan04 : * 

1: geneseqpl980s : * 

2: geneseqpl990s : * 

3: geneseqp2000s : * 

4: geneseqp2001s:* 

5: geneseqp2002s : * 

6: geneseqp2003as : * 

7 : geneseqp2003bs : * 

8: geneseqp2004s : * 

Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 

SUMMARIES 

% 

Result Query 

No. Score Match Length DB ID Description 



1 


1695 


99 


8 


337 


5 


ABB79958 


Abb79958 


Organopho 


2 


1693 


99 


7 


336 


6 


ABG72651 


Abg72651 


Flavobact 


3 


1693 


99 


7 


365 


2 


AAR05573 


Aar05573 


Parathion 


4 


1693 


99 


7 


365 


6 


ABB82802 


Abb82802 


Flavobact 


5 


1689 


99 


5 


336 


6 


ABG72650 


Abg72650 


Flavobact 


6 


1686 


99 


3 


357 


2 


AAY43487 


Aay43487 


Amino aci 


7 


1685 


99 


2 


334 


2 


AAY43486 


Aay43486 


Amino aci 


8 


1558 


91 


8 


356 


6 


ABB82799 


Abb82799 


A. radiob 


9 


1558 


91 


8 


384 


6 


ABB82798 


Abb82798 


A. radiob 


10 


1552 


91 


4 


384 


6 


ABB82801 


Abb82801 


A. radiob 


11 


1535 


90 


4 


384 


6 


ABB82800 


Abb82800 


A. radiob 


12 


465 


27 


4 


326 


6 


ABU33918 . 


Abu33918 


Protein e 


13 


448 


26 


4 


326 


6 


ABU36432 


Abu36432 


Protein e 


14 


400 


23 


6 


306 


6 


ABU34486 


Abu34486 


Protein e 


15 


372.5 


21 


9 


346 


6 


ABU31613 


Abu31613 


Protein e 


16 


331 


19 


5 


305 


5 


ABB48499 


Abb48499 


Listeria 


17 


331 


19 


5 


305 


6 


ABU32460 


Abu32460 


Protein e 


18 


308 


18 


1 


292 


6 


ABU14978 


Abul4978 


Protein e 


19 


283 


16 


7 


345 


6 


ABU21704 


Abu21704 


Protein e 


20 


273 


16 


1 


344 


6 


ABU47684 


Abu47684 


Protein e 


21 


273 


16 


1 


344 


6 


ABU47288 


Abu47288 


Protein e 


22 


269.5 


15 


9 


330 


5 


ABB47719 







RESULT 1 
ABB79958 

ID ABB79958 standard; protein; 337 AA. 
XX 

AC ABB79958; 
XX 

DT 12-DEC-2002 (first entry) 
XX 

DE Organophosphorous hydrolase. 
XX 

KW Organophosphorous hydrolase; OPH; enzyme; immobilisation; 

KW chemical warfare; pesticide; pollutant; detoxification; decontamination. 

XX 

OS Unidentified. 
XX 

FH Key Location/Qualifiers 

FT Peptide 1. .29 

FT /labels Signal_peptide 

FT Protein 30. .337 

FT /label= Mature_protein 

XX 

PN WO200268454-A2. 
XX 

PD 06-SEP-2002. 
XX 

PF 21-FEB-2002; 2002WO-US005755 . 
XX 

PR 21-FEB-2001; 2001US-00791138 . 

PR 20-FEB-2002; 2002US-00081737 . 
XX 

PA (BATT ) BATTELLE MEMORIAL INST. 
XX 

PI Ackerman EJ, Liu J, Chenghong L; 
XX 

DR WPI; 2002-713364/77. 

DR N-PSDB; ABQ81428. 
XX 

PT Protein system, for facilitating chemical reactions e.g. hydrolysis, 

PT oxidation, hydrogenat.ion and proteolysis, comprises porous matrix 

PT material and protein within matrix. 
XX 

■PS Example; Fig 4; 56pp; English. 
XX 

CC The present sequence is the protein sequence of an organophosphorous 

CC hydrolase (OPH) encoded by an expression plasmid of the invention. The 

CC invention provides a method for producing OPH by transfecting a host cell 

CC with a vector comprising a sequence encoding OPH linked to a T7 

CC expression control sequence, culturing the transfected host cell, and 

CC purifying OPH from the cell or culture medium. This OPH has an activity 

CC of about 13,000 U/mg. the host cell can be prokaryotic, e.g. Escherichia 

CC coli, or eukaryotic, e.g. Pichia pastoris. The invention also provides a 

CC protein system for facilitating chemical reactions. The protein system 

CC comprises a porous matrix material having a pore volume of which at least 

CC 90% is composed of pores of 50-400 Angstroms. The protein occupies 5-40% 

CC of the average pore volume, and is preferably an enzyme, especially OPH 

CC having an activity of 60-95% that of the active state and retaining about 

CC 10% of its activity after 24 hr under alkaline conditions. The porous 



CC matrix may comprise surface hydroxyls that are reacted with a coupling 

CC agent to form a functionalised monolayer. The system provides high enzyme 

CC activities on a porous support, stability under a variety of conditions, 

CC high densities of active protein and capability in industrial -scale 

CC applications. It provides environmentally safe methods of destroying 

CC chemical weapons and organophosphorous pesticides while avoiding the 

CC dangers inherent in burning these materials. It can be used in filtration 

CC equipment for individual soldiers and pesticide workers, and in vehicles, 

CC aircraft, ships and buildings such as civilian and military defence 

CC shelters, to perform detoxif ications 

XX 

SQ Sequence 337 AA; 



Query Match 99.8%; Score 1695; DB 5; Length 337; 

Best Local Similarity 99.7%; Pred. No. l.le-163; 

Matches 336; Conservative 1; Mismatches 0; Indels 0; Gaps 0; 



Qy 


1 


MS I GTGDR I NTVRG P I TI S EAG FTLTHEH I CGS SAG FLRAW P EF FGSRKALAE KAVRGLR 


60 






II II IMM MM II MMI MIMMIMIMI MM 1 MINIM III MMIMIII 




Db 


1 


MS I GTGDRI NTVRGP ITI SEAGFTLTHEH I CGS SAG FLRAW PEFFGSRKALAE KAVRGLR 


60 


Qy 


61 


RARAAGVRTI VDVSTFDIGRDVSLLAEVSRAADVHI VAATGLWFDPPLSMRLRSVEELTQ 


120 






M II III 1 1 MM INI III 1 1 1 1 1 1 1 MM MM III M III III MM II MM MM 




Db 


61 


RARAAGVRTI VDVSTFDIGRDVSLLAEVSRAADVHI VAATGLWFDPPLSMRLRSVEELTQ 


120 


Qy 


121 


FFLREI QYG I EDTG I RAG 1 1 KVATTGKATPFQELVLKAAARASIATGVP VTTHTAASQRD 


180 






MM Ml M MM IM MM MM MIMMIM MM M M MM MMIM MMM 




Db 


121 


FFLREI QYG I EDTGI RAGI I KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRD 


180 


Qy 


181 


GEQQAAI FESEGLS PSRVCI GHSDDTDDLS YLTALAARGYLIGLDH I PHSAI GLEDNASA 


240 






1 1 M 1 1 1 M 1 1 1 1 1 1 1 M M 1 1 1 M 1 1 1 1 1 M 1 1 1 1 II 1 1 1 M 1 1 1 M 1 1 1 1 1 1 II 1 M 1 




Db 


181 


GEQQAAI FESEGLS PSRVCI GHSDDTDDLS YLTALAARGYLIGLDHI PHSAIGLEDNASA 


240 


Qy 


241 


SALLGI RSWQTRALLI KALI DQGYMKQI L VSNDWLFG FS S YVTN I MD VMDR VN PDGMAF I 


300 






MIMM II MM III MMIMMIIMM MMIM III II III MM MM MMM 




Db 


241 


SALLGI RSWQTRALLI KALI DQGYMKQI LVSNDWLFG FS S YVTN I MDVMDR VN P DGMAF I 


300 


Qy 


301 


PLRVI PFLREKGVPQETLAGI TVTNPARFLSPTLRAS 337 








MMMM IMIMM MM MMMMMMIMM 




Db 


301 


PLRVI PFLREKGVPQQTLAG I TVTNPARFLSPTLRAS 337 





Database : SPTREMBL_25 : * 

1: sp_archea:* 

2: sp_bacteria:* 

3: sp_fungi:* 

4 : sp_human : * 

5 : sp_invertebrate : * 

6 : sp_mammal : * 

7 : Sp_mhC : * 

8 : sp_organel le : * 

9 : sp_phage : * 

10: sp_j>lant:* 

1 1 : sp_rodent : * 

12: Sp_viniS:* 

13 : sp_vertebrate : * 

14 : sp_unclassif ied: * 

15: sp_rvirus:* 

16: sp_bacteriap:* 

1 7 : sp_a rcheap : * 

Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 

SUMMARIES 

% 

Result Query 

No. Score Match Length DB ID Description 



1 


1688 


99 


4 


365 


2 


Q8GC45 


Q8gc45 flavobacter 


2 


1630 


96 


0 


365 


2 


Q8VLR0 


Q8vlr0 chryseobact 


3 


1558 


91 


8 


384 


2 


Q93LD7 


Q931d7 agrobacteri 


4 


915 


53 


9 


325 


2 


Q47934 


Q47934 flavobacter 


5 


448 


26 


4 


326 


16 


Q7U2I4 


Q7u2i4 mycobacteri 


6 


408 


24 


0. 


314 


17 


Q97VT7 


Q97vt7 sulfolobus 


7 


385 


22 


7 


323 


16 


Q9RVU2 


Q9rvu2 deinococcus 


8 


331 


19 


5 


305 


16 


Q8Y5T5 


Q8y5t5 listeria mo 


9 


325.5 


19 


2 


362 


16 


Q985I1 


Q985il rhizobium 1 


10 


309 


18 


2 


331 


16 


Q9KG87 


Q9kg87 bacillus ha 


11 


306 


18 


0 


292 


16 


Q8FCW5 


Q8fcw5 escherichia 


12 


304 


17 


9 


292 


16 


Q7UAS1 


Q7uasl shigella fl 


13 


296 


17 


4 


679 


16 


Q9KF95 


Q9kf95 bacillus ha 


14 


288 


17 


0 


344 


16 


Q8FG90 


Q8fg90 escherichia 


15 


277.5 


16 


3 


355 


16 


Q8UBF0 


QSubfO agrobacteri 


16 


273 


16 


1 


344 


16 


Q8XFU6 


Q8xfu6 salmonella 


17 


270.5 


15 


9 


349 


13 


Q7SZS2 


Q7szs2 xenopus lae 


18 


269.5 


15 


9 


330 


16 


Q8Y427 


Q8y427 listeria mo 


19 


268.5 


15 


8 


330 


16 


Q927J1 


Q927jl listeria in 



RESULT 1 
Q8GC45 

ID Q8GC45 PRELIMINARY; PRT; 365 AA. 

AC Q8GC45; 

DT Ol-MAR-2003 (TrEMBLrel . 23, Created) 

DT Ol-MAR-2003 (TrEMBLrel. 23, Last sequence update) 

DT 01-OCT-2003 (TrEMBLrel. 25, Last annotation update) 

DE Parathion hydrolase precursor (EC 3.1.8.1). 

GN OPD. 

OS Flavobacterium sp. ATCC 27551. 

OG Plasmid pPDL2. 

OC Bacteria; Bacteroidetes; Flavobacteria ; Flavobacteriales; 

OC Flavobacteriaceae; Flavobacterium. 

OX NCBI_TaxID=74567; 

RN [1] 

RP SEQUENCE FROM N.A. 

RC STRAIN=ATCC 27551; 

RA Siddavatam D., Manavathi B., Merrick M.; 

RT "The conserved region surrounding the organophosphorous pesticide 

RT degrading (opd) gene on the Flavobacterium plasmid pPDL2 has the 

RT features of a complex transposon. " ,- 

RL Submitted (NOV-2001) to the EMBL/GenBank/ DDB J databases. 

DR EMBL; AJ421424; CAD13181.1; -. 

DR GO; GO: 0046821; C : extrachromosomal DNA; IEA. 

DR GO; GO: 0004063 ; F : aryldialkylphosphatase activity; IEA. 

DR GO; GO:0016788; F:hydrolase activity, acting on ester bonds; IEA. 

DR GO; GO: 0008270; F:zinc ion binding; IEA. 

DR GO; GO:0009056; P : catabolism; IEA. 

DR InterPro; IPR000437; Prok_lipoprot_S . 

DR InterPro; IPR001559; PTE. 

DR Pfam; PF02126; PTE; 1. 

DR PROSITE; PS01322; PHOSPHOTRIESTERASE_l ; 1. 

DR PROSITE; PS01323; PHOSPHOTRIESTERASE_2 ; 1. 

DR PROSITE; PS00013; PROKAR_LIPOPROTEIN; 1. 

KW Signal; Hydrolase; Plasmid. 

FT SIGNAL 1 29 

SQ SEQUENCE 365 AA; 38973 MW; 0C92FE577BFE4FB0 CRC64; 

Query Match 99.4%; Score 1688; DB 2; Length 365; 

Best Local Similarity 99.7%; Pred. No. 8.6e-124; 

Matches 335; Conservative 0; Mismatches 1; Indels 0; Gaps 0; 
Qy 2 S I GTGDR I NTVRGP I T I S EAGFTLTHEH I CG S SAG FLRAW P EFFG SRKALAE KAVRGLRR 61 

IIIIMI I lllllllll IIIIIMMIIIIIMIIIII IMIIIIIIIII Mill Mill 

Db 30 S I GTGDR I NTVRGP I TI S EAGFTLTHEH I CGSSAGFLRAW PEFFGSRKALAEKAVRGLRR 89 

Qy 62 ARAAGVRTIVDVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQF 121 

M 1 1 M M 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r M M 1 1 1 ! II I II 1 . 1 1 1 1 1 1 1 1 1 1 1 1 1 

Db 90 ARAAG VRTI VDVSTFD I GRDVSLLAEVSRAADVH I VAATGLWFDP PLSMRLRS VEELTQF 14 9 

Qy 122 FLREIQYGI EDTGIRAGI I KVATTGKATPFQELVIjKAAARASLATGVPVTTHTAASQRDG 181 

M I M M I Mill 1 1 Mill 111111(1 MIM llllll II Mill III I Mill III M 

Db 150 FLREI QYGI EDTGI RAG 1 1 KVATTGKA^PFQELVIjKAAARASIJVTGVPVTTHTAASQRDG 209 

Qy 182 EQQAAIFESEGLSPSRVCIGHSDDTDDLSYLTAIiAARGYLIGLDHIPHSAIGLEDNASAS 241 

01A 1 1 1 1 I I I I I I I I I I I I | I I I I I I I | | | | | | | M | I I I I I I I I I I I I I Ml I I t I I t I I I I 
Db 210 EQQAAIFESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHIPHSAIGLEDNASAS 269 



Qy 242 ALLGI RSWQTRALLI KALI DQGYMKQI LVSNDWLFGFSSYVTNIMDVMDRVNPDGMAFI P 301 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIIIIIIIIIIII 

Db 270 ALLGIRSWQTRALLIKALIDQGYMKQILVSNDWLFGFSSY^ 329 

Qy 302 LRVI PFLREKGVPQETLAGITVTNPARFLSPTLRAS 337 

MM III III llllilll IIIIIIIIIIIIIIIHI 

Db 330 LRVI PFLREKGVPQETLAGITVTNPARFLSPTLRAS 365 



RESULT 2 
Q8VLR0 
ID Q8VLR0 
Q8 VLRO ; 
01-MAR-2002 
01-MAR-2002 
01-OCT-2003 



PRELIMINARY; 



PRT; 



365 AA. 



AC 
DT 
DT 
DT 
DE 
GN 
OS 
OG 
OC 
OC 
OX 
RN 
RP 
RA 
RT 
RT 
RT 
RL 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
DR 
KW 
FT 
FT 
SQ 



Created) 

Last sequence update) 



(TrEMBLrel. 20, 
(TrEMBLrel. 20, 

(TrEMBLrel . 25, Last annotation update) 
Parathion hydrolase precursor (EC 3.1.8.1) . 
OPD. 

Chryseobacterium balustinum. 
Plasmid pBC9 . 

Bacteria; Bacteroidetes; Flavobacteria; Flavobacteriales; 
Flavobacteriaceae; Chryseobacterium. 
NCBI_TaxID=246; 
[1] 

SEQUENCE FROM N.A. 

Siddavatam D., Manavathi B., Merrick M.; 

"The conserved region surrounding the organophosphorus pesticide 
degrading (opd) gene on the Flavobacterium plasmid pPDL2 has the 
features of a complex transposon. n ; 

Submitted (DEC-2001) to the EMBL/GenBank/DDBJ databases. 

EMBL; AJ426431; CAD19996.1; -. 

GO; GO: 0046821; C : ex tra chromosomal DNA; IEA. 

GO; GO: 0004 063; F : aryldialkylphosphatase activity; IEA. 

GO; GO: 0016788; F:hydrolase activity, acting on ester bonds; IEA. 

GO; GO: 0008270; F:zinc ion binding; IEA. 

GO; GO: 0009056; P : catabolism; IEA, 

InterPro; IPR001559; PTE. 

Pfam; PF02126; PTE; 1. 

PROSITE; PS01322; PHOSPHOTRIESTERASEJL ; 1. 

PROSITE; PS01323; PHOSPHOTRIESTERASE_2 ; 1. 

Signal; Hydrolase; Plasmid. 

S I GNAL 1 29 POTENTIAL . 

CHAIN 3 0 365* PARATHION HYDROLASE . 

SEQUENCE 365 AA; 39116 MW; AA9EC0E3BDD3F811 CRC64 ; 



Query Match 96. 0%; 

Best Local Similarity 96.4%; 
Matches 324; Conservative 



Score 1630; DB 2; 
Pred. No. 3e-119; 
4; Mismatches 8; 



Length 365; 



Indels 



0 ; Gaps 



0; 



Qy 


2 


Db 


30 


Qy 


62 


Db 


90 


Qy 


122 


Db 


150 


Qy 


182 


Db 


210 



SIGTGDRINTVRGPITI SEAGFTLTHEHI CGSSAGFLRAWPEFFGSRKALAEKAVRGLRR 6 1 

Ml IMIIII'MI i lllilllllllllhllllllll lllllllllllllllllli 

S IGTGDRI NTVRGPI TNSEAGFTLTHEHI CGTSAGFLRAWQEFFGSRKALAEKAVRGLRR 8 9 

ARAAGVRTIWVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQF 121 

Illlllllllllllllllllllllllll II I lllllllllh llllllllll 

ARAAGVllTIVDVSTFDIGRDVSLLAEVSMMvT)VSLLAETGLWFDPPLSIGLRSVEELTQF 149 
FLREI QYGI EDTGIRAGI I KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 181 

Ml MIIIM .1111 IIIIIMIIIIIIIIIIIMI III MM llllilll !| M Mil: 

FLREI QYG I EDTGI RAG 1 1 KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 209 
EQQAAI FESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHI PHSAIGLEDNASAS 241 

1 1 1 M i 1 1 II i 1 1 1 1 , 1 1 1 1 1 1 1 i 1 1 1 I II 1 1 1 I ! 1 1 [ 1 1 i 1 1 1 1 1 1 

EQQAAI FESEGLSPSRVCIGHSDDTDDLSYLTALAARGYLIGLDHI PHSAIGLEDNASAS 269 



Qy 



242 ALLGI RSWQTRALLI KALIDQGYMKQI LVSNDWLFGFSSYVTNI MDVMDRVNPDGMAFI P 301 



Db 270 ALLGIRSWQTRALLI KALIDQGYMKQILVSNDWLFGFSSYVTNIMDVMDRVNPDGMAFI P 329 

Qy 302 LRVI PFLREKGVPQETLAGITVTNPARFLSPTLRAS 337 

Db 330 LRVI PFLREKGVPQETLAGITVTNPARFLSPTLRAS 365 



Database : Issued_Patents_AA: * 

1 : /cgn2_6/ptodata/2/iaa/5A_COMB.pep: * 

2 : /cgn2_6/ptodata/2/iaa/5B_COMB .pep : * 

3 : / cgn2_6 /p t oda ta/2/iaa/ 6A_COMB . pep : * 

4 : /cgn2_6/ptodata/2/iaa/6B_COMB.pep:* 

5 : /cgn2_6/ptodata/2/iaa/PCTUS_COMB .pep : * 

6 : /cgn2_6/ptodata/2/iaa/backf ilesl .pep: * 

Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 

SUMMARIES 

% 



Result 
No. 


Score 


Query 

Match Length DB 


ID 






Description 


1 


1689 


99 


.5 


t 336 


4 


US- 


09-603- 


450-4 


Sequence 


4, Appli 


2 


1688 


99 


.4 


365 


6 


5484728-2 




Patent No 


5484728 


3 


267 


15 


.7 


352 


4 


US- 


09-543- 


681A-8100 


Sequence 


8100, Ap 


4 


238.5 


14 


.0 


349 


1 


US- 


08-343- 


027A-12 


Sequence 


12, Appl 


5 


105 


6 


.2 


477 


4 


US - 


09-489- 


039A-9937 


Sequence 


9937, Ap 


6 


104 


6 


1 


495 


4 


us- 


09-252- 


991A-21509 


Sequence 


21509, A 


7 


99.5 


5 


9 


2482 


4 


us- 


09-252- 


991A-16967 


Sequence 


16967, A 


8 


92 


5 


.4 


908 


4 


us- 


09-328- 


352-7168 


Sequence 


7168, Ap 


9 


91.5 


5 


.4 


461 


4 


us- 


09-134- 


0O0C-5551 


Sequence 


5551, Ap 


10 


90.5 


5 


3 


647 


4 


us- 


09-725- 


735A-18 


Sequence 


18, Appl 


11 


90 


5 


3 


569 


4 


us- 


09-543- 


681A-5106 


Sequence 


5106, Ap 


12 


89.5 


5 


3 


1161 


4 


us- 


09-252- 


991A-22872 


Sequence 


22872, A 


13 


89 


5 


2 


403 


4 


us- 


09-252- 


991A-25706 


Sequence 


25706, A 


14 


89 


5 


2 


655 


4 


us- 


09-107- 


532A-4425 


Sequence 


4425, Ap 


15 


88.5 


5 


2 


283 


4 


us- 


09-543- 


681A-8240 


Sequence 


8240, Ap 


16 


87 


5 


1 


288 


4 


us- 


09-252- 


991A-18721 


Sequence 


18721, A 


17 


87 


5 


1 


476 


4 


us- 


09-489- 


039A- 14013 


Sequence 


14013, A 



RESULT 1 
US-09-603-450-4 

; Sequence 4, Application US/09603450 

; Patent No. 6469145 

; GENERAL INFORMATION: 

; APPLICANT: Rastogi, Vipin K 

; APPLICANT: Cheng, Tu-c 

; APPLICANT: DeFrank, Joseph J 

; TITLE OF INVENTION: One-Step Purification Process for Organophosphorus 

; TITLE OF INVENTION: Hydrolase Enzyme 

; FILE REFERENCE: DAM-508-99 

; CURRENT APPLICATION NUMBER: US/09/603,450 

; CURRENT FILING DATE: 2000-06-26 

; NUMBER OF SEQ ID NOS: 4 

; SOFTWARE: Patent In Ver. 2.0 

; SEQ ID NO 4 

LENGTH: 336 

TYPE: PRT 

ORGANISM: Flavobacterium sp 
US-09-603-450-4 



Query Match 99.5%; Score 1689; DB 4; Length 336; 

Best Local Similarity 100.0%; Pred. No. 4.7e-174; 

Matches 335; Conservative 0; Mismatches 0; Indels 0; Gaps 0; 



Qy 


3 


IGTGDRI NTVRGPI TI SEAGFTLTHEHI CGSSAGFLRAWPEFFGSRKALAEKAVRGLRRA 


62 






II III III III Mill MIMMII MM IIMIIMIMI II II 1 IIMIIMIII 




Db 


2 


IGTGDRI NTVRGPI TI SEAGFTLTHEHI CGSSAGFLRAWPEFPGSRKALAEKAVRGLRRA- 


61 


Qy 


63 


RAAGVRTIVDVSTFDIGRDVSLLAEVSRAADVHIVAATGLWFDPPLSMRLRSVEELTQFF 


122 






II MM III MM Mill MIMMII MM III IIIIIMII M MIMIIIIIIIII 




Db 


62 


RAAG VRT I VDVSTFD I GRD VSLLAEVSRAADVH I VAATGLWFDP PLSMRLRS VEELTQFF 


121 


Qy 


123 


LREIQYG I EDTGI RAG 1 1 KVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDGE 


182 






II MM III MM II III 1 II Ml III MM III 1 III MM 1 II 1 1 1 MIMIII MM 




Db 


122 


LREIQYG I EDTG I RAG 1 1 KVATTG KATP FQELVLKAAARAS LATG VP VTTHTAASQRDGE 


181 


Qy 


183 


QQAAI FESEGLSPSRVCIGHSDDTDDLS YLTALAARGYLIGLDHI PHSAIGLEDNASASA 


242 






MM II Ml MM IIIIMIIIIMMIIIIMI MIMMII II MIIMIIMIIMI 




Db 


182 


QQAAI FESEGLS PSRVCI GHSDDTDDLS YLTALAARGYLI GLDHI PHSAIGLEDNASASA 


241 


Qy 


243 


LI/3 1 RSWQTRALLI KALI DQGYMKQI LVSNDWLFGFSSYVTNIMDVMDRVNPDGMAF I PL 


302 






MM 1 1 III MM MMMMMMM IMIMI IMIIIIII II II IMMMIMM 




Db 


242 


LLG I RSWQTRALLI KALI DQGYMKQI LVSNDWLFGFSSYVTNIMDVMDRVNPDGMAFI PL 


301 


Qy 


303 


RVI PFLREKGVPQETLAGI TVTNPARFLSPTLRAS 337 ' 




Db 




MM II Ml MM MIMMII III II II Mill 1 




302 


RVI PFLREKGVPQETLAGI TVTNPARFLSPTLRAS 336 





Database 



SwissProt 42:* 



Pred. No. is the number of results predicted by chance to have a 
score greater than or equal to the score of the result being printed, 
and is derived by analysis of the total score distribution. 

SUMMARIES 

% 

Result Query 



No. 


Score 


Match Length DB 


ID 


Description 


1 


1693 


99 


.7 


365 


1 


OPD FLASP 


P16648 


f lavobacter 


2 


448 


26 


.4 


326 


1 


PHP_MYCTU 


P96413 


mycobacteri 


3 


308 


18 


.1 


292 


1 


PHP_EC0LI 


P45548 


escherichia 


4 


243 . 5 


14 


.3 


349 


1 


PTER_HUMAN 


Q96bw5 


homo sapien 


5 


242 . 5 


14 


.3 


349 


1 


PTER_RAT 


Q63530 


rattus norv 


6 


239 . 5 


14 


.1 


349 


1 


PTER_MOUSE 


Q60866 


mus musculu 


•7 

f 


Z 11 . b 


12 


.5 


350 


1 


PTER DROME 


Q9vhf2 


drosophila 


O 
0 


127 


7 


.5 


216 


1 


YE97_MYCPN 


P75290 


mycoplasma 


3 


103 


6 


.1 


226 


1 


GPH2 PSEAE 


Q9hz62 


pseudomonas 


10 


103 


6 


.1 


319 


1 


HE 3 1_STRC0 


Q9wxl6 


streptomyce 


11 


96 


5, 


.7 


342 


1 


ARGC_STRCO 


P54895 


streptomyce 






5 


.5 


352 


1 


irlCf DUKLCi 


Q45072 


burkholderi 


13 


93 


5 


.5 


3421 


1 


TEGU~HSVEB 


P28955 


equine herp 


14 


92.5 


5 


.4 


522 


1 


LEU1JDEIRA 


Q9rua9 


deinococcus 


15 


92.5 


5 


.4 


898 


1 


SYA_METTH 


027718 


methanobact 


.16 


92 


5 


.4 


486 


1 


LE11_PYRAB 


Q9uz08 


pyrococcus 


17 


92 


5, 


.4 


617 


1 


VATA_MANSE 


P31400 


manduca sex 


18 


91.5 


5. 


.4 


494 


1 


TYRO_RHIME 


P33180 


rhizobium m 


19 


91.5 


5. 


.4 


520 


1 


LEU1 YERPE 


Q8zig8 


yersinia pe 


20 


91.5 


5. 


.4 


1139 


1 


VRNA BSMV 


P17595 


barley stri 


21 


91 


5, 


.4 


1290 


1 


RPOC MYCPN 


P75271 


mycoplasma 


22 


90.5 


5. 


.3 


333 


1 


YF72_HALN1 


Q9hpl8 


halobacteri 


23 


90.5 


5. 


.3 


838 


1 


GLGB_STRAW 


Q82jf0 


streptomyce 


24 


89.5 


5, 


.3 


300 


1 


Y505_MYCLE 


Q49823 


mycobacteri 


25 


89.5 


5, 


.3 


308 


1 


Y505_MYCTU 


Q11169 


mycobacteri 


26 


89.5 


5. 


,3 


435 


1 


PROA_BRAJA 


Q89X85 


bradyrhizob 


27 


89.5 


5. 


,3 


958 


1 


GCP2_PSEAE 


Q9htx7 


pseudomonas 


28 


89 


5, 


,2 


614 


1 


VAA2_DR0ME 


Q27331 


drosophila 



RESULT 1 
OPD_FLASP 

ID OPD_FLASP STANDARD; PRT; 365 AA. 

AC P16648; P13739; 

DT 01-AUG-1990 (Rel . 15, Created) 

DT 01 -AUG- 1990 (Rel. 15, Last sequence update) 

DT 10-OCT-2003 (Rel. 42, Last annotation update) 

DE Parathion hydrolase precursor (EC 3.1.8.1) ( Phosphodiesterase) 

DE (PTE) . 

GN OPD. 

OS Flavobacterium sp. (strain ATCC 27551), and 

OS Brevundimonas diminuta (Pseudomonas diminuta) . 

OG Plasmid pCMSl. 

OC Bacteria; Bacteroidetes; Flavobacteria,- Flavobacteriales; 

OC Flavobacteriaceae; Flavobacterium. 

OX NCBI_TaxID=239, 293; 

RN [1] 

RP SEQUENCE FROM N.A. , AND SEQUENCE OF 30-53. 

RC SPECIES=Flavobacterium sp ATCC 27551; 

RX MEDLINE=90078122; PubMed=2556372 ; 

RA Mulbry W.W. , Karns J.S.; 

RT "Parathion hydrolase specified by the Flavobacterium opd gene: 

RT relationship between the gene and protein."; 

RL J. Bacteriol. 171:6740-6746(1989). 

RN [2] 

RP SEQUENCE FROM N.A. , AND SEQUENCE OF 30-44. 

RC SPECIES=B. diminuta; STRAIN=MG; 

RA Serdar CM. , Murdock D.C., Rohde M.F.; 

RT "Parathion hydrolase gene from Pseudomonas diminuta MG: subcloning, 

RT complete nucleotide sequence, and expression of the mature portion of 

RT the enzyme in Escherichia coli."; 

RL Biotechnology 7:1151-1155(1989). 

RN [3] 

RP SEQUENCE FROM N.A. 

RC SPECIES=B. diminuta; STRAIN=MG; 

RX MEDLINE=88198028; PubMed=2834339; 

RA McDaniel C.S., Harper L.L., Wild J.R.; 

RT "Cloning and sequencing of a plasmid-bome gene (opd) encoding a 

RT phosphotriesterase. "; 

RL J. Bacteriol. 170:2306-2311(1988). 

RN [4] 

RP ACTIVE SITE. 

RX MEDLINE=94206935; PubMed=8 155644 ; 

RA Kuo J.M., Raushel F.M.; 

RT "Identification of the histidine ligands to the binuclear metal 

RT center of phosphotriesterase by site-directed mutagenesis. 1 '; 

RL Biochemistry 33:4265-4272(1994) . 

RN [5] 

RP X-RAY CRYSTALLOGRAPHY (2.0 ANGSTROMS). 

RC SPECIES=B . diminuta ; 

RX MEDLINE=95092756; PubMed=7999757; 

RA Benning M.M., Kuo J.M., Raushel F.M. , Holden H.M.; 

RT "Three-dimensional structure of phosphotriesterase: an enzyme capable 

RT of detoxifying organophosphate nerve agents."; 

RL Biochemistry 33:15001-15007(1994). 

RN (6] 

RP X-RAY CRYSTALLOGRAPHY (2 . 0 ANGSTROMS) . 



RC SPECIES=B.diminuta; 

RX MEDLINE=95315185; PubMed=7794910; 

RA Benning M.M., Kuo J.M. , Raushel F.M. , Holden H.M.; 

RT "Three-dimensional structure of the binuclear metal center of 

RT phosphotries terase . " ,* 

RL Biochemistry 34:7973-7978(1995). 

RN [7] 

RP X-RAY CRYSTALLOGRAPHY (2.1 ANGSTROMS) . 

RC SPECIES=B . diminuta ; 

RX MEDLINE= 962 14508 ; PubMed=8634243 ; 

RA Vanhooke J.L., Benning M.M., Raushel F.M., Holden H.M.; 

RT "Three-dimensional structure of the zinc-containing 

RT phosphodiesterase with the bound substrate analog diethyl 

RT 4-methylbenzylphosphonate . " ; 

RL Biochemistry 35:6020-6025(1996). 

CC -!- FUNCTION: Has an unusual substrate specificity for synthetic 

CC organophosphate triesters and phosphorofluoridates. All of the 

CC phosphate triesters found to be substrates are synthetic 

CC compounds. The identity of any naturally occurring substrate for 

CC the enzyme is unknown. Has no detectable activity with phosphate 

CC monoesters or diesters and no activity as an esterase or protease. 

CC It catalyzes the hydrolysis of the insecticide paraoxon at a rate 

CC approaching the diffusion limit and thus appears to be optimally 

CC evolved for utilizing this synthetic substrate. 

CC -!- CATALYTIC ACTIVITY: Aryl dialkyl phosphate + H(2)0 = dialkyl 

CC phosphate + an aryl alcohol. 

CC -!- COFACTOR: Binds 2 zinc ions per subunit. 

CC PATHWAY: Pesticide detoxification. 

CC -!- SUBUNIT: Homodimer. 

CC -!- SUBCELLULAR LOCATION: Membrane-associated . 

CC BIOTECHNOLOGY: Has attracted interest because of its potential use 

CC in the detoxification of chemical waste and warfare agents and its 

CC ability to degrade agricultural pesticides such as parathion. 

CC -!- SIMILARITY: Belongs to the phosphodiesterase family. 

CC -!- CAUTION: Ref . 3 sequence differs from that shown due to multiple 

CC sequencing errors. 

CC --- 

CC This SWISS-PROT entry is copyright. It is produced through a collaboration 

CC between the Swiss Institute of Bio informatics and the EMBL outstation - 

CC the European Bioinformatics Institute. There are no restrictions on its 

CC use by non-profit institutions as long as its content is in no way 

CC modified and this statement is not removed. Usage by and for commercial 

CC entities requires a license agreement (See http : //www. isb-sib. ch/announce/ 

CC or send an email to license@isb-sib.ch) . 

CC 

DR EMBL; M29593; AAA24930.1; -. 

DR EMBL; M20392; AAA98299.1; ALT_FRAME. 

DR PIR; A28214; A28214 . 

DR PIR; A43720; A43720. 

DR PDB; 1DPM; 20-AUG-97. 

DR PDB; 1EYW; 20-DEC-00. 

DR PDB; 1EZ2; 20-DEC-00. 

DR PDB; 1HZY; 04-APR-01. 

DR PDB; HOB; 04-APR-01. 

DR PDB; HOD; 04-APR-01. 

DR PDB; 1JGM; 04-JUL-01. 

DR PDB; 1PSC; 01-APR-97. 
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Query Match 99.7%; Score 1693; DB 1; Length 365; 

Best Local Similarity 100.0%; Pred. No. 4.1e-128; 

Matches 336; Conservative 0; Mismatches 0; Indels 0; 



Gaps 



0; 



Qy 


2 


Db 


30 


Qy 


62 


Db 


90 


Qy 


122 


Db 


150 


Qy 


182 


Db 


' 210 


Qy 


242 


Db 


27.0 


Qy 


302' 


Db 


330 



S I GTGDR I NTVRGP I TI SEAGFTLTHEHI CGS SAGFLRAWPEFFGSRKALAEKAVRGLRR 

MIIIIIIIIIIIIIMI IIIIIIIIIIIIIIIMMIIill lllilllllll llllll 

S I GTGDRI NTVRGP I TI SEAGFTLTHEHI CGS SAGFLRAWPEFFGSRKALAEKAVRGLRR 



61 



89 



121 



ARAAGVRTI VDVSTFD IGRDVSLLAEVSRAADVH I VAATGLWFDP PLSMRLRSVEELTQF 

Ml IMIIIIIII llll'llllll'lll III MIIMIIII Mllllllllllll II 

ARAAGVRTI VDVSTFD IGRDVSLLAEVSRAADVH I VAATGLWFDP PLSMRLRSVEELTQF .14 9 
FLREIQYGI EDTGIRAGI IKVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 181 

III IMIIIIMII Ml Ml llllllllllllll MM Ml INI IMMI Mill 

FLREIQYGI EDTGIRAGI IKVATTGKATPFQELVLKAAARASLATGVPVTTHTAASQRDG 209 
EQQAAI FESEGLS PSRVCIGHSDDTDDLSYLTALAARGYLIGLDHI PHSAIGLEDNASAS 241 

MM MIIM III MM lllllllllilll IIIIIMIII .lllllhlllllll II 

EQQAAI FES EGLS PSRVC I GHSDDTDDLSYLTALAARGYLI GLDH I PHSAI GLEDNASAS 269 



llllllllllllllllllllllllllllllllllllllllllllllllllllllllll 



LRVI PFLREKGVPQETLAGITVTNPARFLSPTLRAS 

1 1 1 E 1 1 1 1 ! I 1 1 1 ; 1 1 1 1 j 1 1 1 1 r 1 1 j 1 1 1 1 1 1 

LRVI PFLREKGVPQETLAG I TVTN PARFLS PTLRAS 



337 



365 



